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IHOSICHUTEJIBHAS 3AIIMCKA

IIpu pa3zpaboTke IporpamMMbl MO OHOJIOTMH TEOPETHYECKYI0 OCHOBY IJISI ONPEACNICHUS MOJAXOAOB K (HOPMHUPOBAHUIO
comepxanuss  yueOHoro mpeamera «buonorms»  cocraBwiM:  KoHIenTyaiubHele nonoxeHus PIrOC  COO o
B3alMOOOYCIIOBJIEHHOCTH II€JIel, COfepKaHMs, Pe3yabTaToB 0OydeHHs M TPeOOBaHMH K YPOBHIO MOJITOTOBKU BBITYyCKHHUKOB,
MONOXKEHUsT 00 OOIMX NeNsiX M NPHUHIMIAX, XapaKTePH3YIONIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEero oO0IIero
obpaszoBanus B Poccuiickoit ®enepanyn, a Takxke MOJOKEHUS O cnenuduke Ononoruu, e 3HAYCHWH B MO3HAHWM JKHBOW
IPUPO/BI M OOECIEUeHNH CYNIeCTBOBAaHMs 4enoBeueckoro obmectBa. CoOrjgacHO Ha3BaHHBIM IOJIOXKEHHUSIM, OMPEIeNICHBI
OCHOBHBIE ()YHKIIUH IIPOTPAMMBI 10 OHOJIOTUH U €€ CTPYKTypa.

IMporpamMma mo Ouonoruy magr HpejcTaBlICHHE O LEsX, o0 obmell crparerun oOy4eHMs, BOCHHTAHUS M Pa3BUTHUSL
oOydaronmxcss cpencTBaMu ydeOHoro mpeamera «buomorus», ompenenser o00s3aTelbHOE NPEIMETHOE COJEpPIKAHUE, ero
CTPYKTYpY, pacmpefeieHHe Mo pa3zesiaM M TeMaM, PEKOMEHIYEMYIO IOCIE0BAaTEeNbHOCTh M3ydeHHs Y4eOHOro marepuana c
y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIbHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH
00yYaroIuxCsl.

B nporpamMme 1o OHOJIOTMM TAaKXK€ YYUTBIBAIOTCS TPeOOBaHMS K IUIAHMPYEMbIM JIMYHOCTHBIM, METalpeAMETHbIM U
MPEeIMETHBIM pe3yJbTaraM oOydeHHs B (OPMHUPOBAHMM OCHOBHBIX BHIOB y4eOHO-TIO3HABATENBHON NEATENbHOCTH/YIeOHBIX
JEUCTBUI 00YJarONIUXCS IO OCBOSHUIO COAEPKAHMS OMOJIOTHIECKOT0 00pa30BaHusL.

B nporpamme mo 6uonorun (10-11 kiaccel, 6a30BbIH YpOBEHb) peaM30BaH NPHHIMII IPEEMCTBEHHOCTH B M3YUCHUH
6uornorun, Omarogaps 4eMy B HeEl NMpocMaTpuBaeTCs HANpaBICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHPOBAHHEM
€CTECTBEHHO-HAyYHOTO MHPOBO33PCHHUS, IEHHOCTHBIX OPHEHTAIMi JIMYHOCTH, SKOJOTHUECKOTO MBIIUICHHUS, NPEACTaBICHUH O
3I0pOBOM 00pa3e KM3HH M OEpeXHBIM OTHOIICHHWEM K OKpy»XKalolied mnpupoxHoi cpexe. [TosTomy Hapsay ¢ u3ydeHueM
00111e610IOrNYeCKUX TEOPHH, a TAK)Ke 3HAHUH O CTPOEHHUHM >KUBBIX CHCTEM Pa3HOT'0 PaHIa M CYIIHOCTH OCHOBHBIX NMPOTEKAIOLINX
B HHX ITPOIIECCOB B MPOTpaMMe MO OMOIOTHH YAEIeHO BHUMAHHE MCIONb30BaHHIO TOJyIeHHBIX 3HAHHUI B TOBCETHEBHOM KU3HI
JUIL peIeHUs] TNPUKJIAAHBIX 3aJad, B TOM 4YHCIe: NPO(MIAKTUKM HACIEACTBEHHBIX 3a00JIEBaHUM 4YelIOBEKa, MeEIUKO-
IeHETHYEeCKOr0 KOHCYJIBTHPOBAaHHs, OOOCHOBAHHS SKOJOTMYECKH LEJIeCOO00pa3sHOro MOBEACHHUS B OKPYXKAIOIIEH NPHUPOIHOM
cpene, aHaNM3a BIMSHHS XO3SHCTBEHHON JESITENPHOCTH YEIOBEKAa HA COCTOSHHE NMPUPOTHBIX M HCKYCCTBEHHBIX JKOCHCTEM.
VYcunenne BHMMaHHS K IPUKIAAHON HAIpaBIeHHOCTH ydeOHOro mpenmera «buonorus» HpoaMKTOBaHO HEOOXOIMMOCTHIO
obecriedeHHs YCIOBHH JUIsd pELICHHsS OJHOM W3 aKTYAJIBHBIX 33J1a4 IIKOJBEHOTO OHOJIOTHYECKOro o0pa3oBaHHUs, KOTOpas
npejmnonaraeT GopMHpOBaHHE y OOydYarOLUIMXCSl CIIOCOOHOCTH aJanTHPOBAThCA K M3MEHEHMSM JUHAMUYHO pPa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpa.

Buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa obGecnieunBaeT (HOpPMHUPOBAHUE Y
o0ydJarolmxcss MNPEJICTABICHUH O HAy4YHOH KapTUHE MHpa, paclupser W 0000IaeT 3HaHHA O JKMBOW HpHpoje, &
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOH OPTraHU3ALUH U SBOIIIOINH, CO3AET YCIOBUS AJISL: TIO3HAHHS 3aKOHOB XHBOU IIPHUPOJIHI,
¢opMupoBaHUS (YHKIMOHANEHOM TIpaMOTHOCTH, HaBHIKOB 3/I0POBOTO M Oe3omacHOro oOpasa JKH3HH, HSKOJIOTHYECKOTO
MBIIIUICHNS, [IEGHHOCTHOTO OTHOLICHHS K XMBOW MPHUPOJIE U YETOBEKY.

Bbonburoe 3HaueHne GMOJOTHSI UMEET TaKKe JUIS PELIEHHs BOCIHMTATENBHBIX U Pa3BHBAIONIMX 337ad CPEAHETO 00IIero
oOpa3oBaHUs, coOHaIM3anuy oOydaromuxcs. M3ydenwme Oumonormu oOecriedwBaeT yClIoBHS Uit ()OPMHPOBAHUS
HHTEIUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX W HH(QOPMAIHOHHBIX HAaBBIKOB, 3CTETHYECKOH KYJIBTYpPBI, CHOCOOCTBYET WHTETPAINU
OMOJIOrNYECKUX 3HAHMH C NPEACTABICHUAMU M3 JPYrHX Y4eOHBIX IPEAMETOB, B YaCTHOCTH, (U3UKH, XUMHM M reorpadu.
Ha3BaHHBIE MONOXKEHHUS O IMpeJHA3HAYeHNN y4eOHOro mpeaMera « BHomorns coCcTaBUIM OCHOBY JUISL ONPEICNICHUS TTOIX00B K
0TOOpY U CTPYKTYPHPOBAHHIO €TO COJIEPKaHNs, TIPECTABICHHOTO B IIPOrpaMMe 1o OHOJIOTHHL.

Otbop comepxkanusi ydyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE OCYINECTBIGH C  MMO3UIMN
KyJIbTypOCOOOPa3HOT0 MOAX0/A, B COOTBETCTBHU C KOTOPBIM O0YYaIOIIUECs JOKHBI OCBOUTH 3HAHUS M yMEHNS, 3HAUUMBbIE IS
¢opMupoBaHus 00WIEeH KyJIbTYphI, ONpPEAENSIONINE aleKBaTHOS IIOBEJEHHE dYelIOBeKa B OKpYXKaloIled NpUpOJHOH cpere,
BOCTpeOOBaHHbBIE B ITOBCEIHEBHOI JKM3HU M NMPAaKTHYECKON JesTenbHOCTH. Ocoboe MeCTo B 3TOM cuCTeMe 3HAHWH 3aHMMAroT
3JIEMEHTHI COAEP)KaHMs, KOTOPbIE CIIy’KaT OCHOBOW Iyt (POPMHUPOBAHMS MPEICTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHHE MHpPa ¥ [IEHHOCTHBIX OPHEHTAIHAX JINYHOCTH, CIIOCOOCTBYIONINX TyMaHH3AINH OHOJIOTHYECKOTO 00pa30BaHMs.

CTpyKTypupOBaHHE COJIEp)KaHMSI Y4eOHOro MaTepuaja B IporpaMMe I0 OHOJIOTMH OCYIIECTBICHO C Y4YETOM
IPHOPUTETHOTO 3HAYCHMS 3HAHMH 00 OTJIMYUTENbHBIX OCOOCHHOCTSIX JKHBOH HPUPOABI, O €€ YpOBHEBOW OpraHu3aluu U
SBOJIIOIMU. B COOTBETCTBHM € 3TUM B CTPYKType ydeOHOro mpeamera «buonorusy» BbIAENEHBI CIEAYIONIHE COAEPKATETbHBIE
muanu: «bronorus kak Hayka. Mertoxbl HaydHOro mo3HaHms», «KieTka kak Owmonormueckas cucremay, «OpraHusM Kak
Ouosoruueckas cucteMa», «CuctemMa 1 MHOroo0pasue OpraHM4ecKoro MUpay, « DBOJIOLUS JKHBOH NMPUPOIBD, « IKOCUCTEMBI U
MPHUCYIIHE UM 3aKOHOMEPHOCTH.

Llens m3yuennst ydeGHOro mpeamera «buonorust» Ha 6a30BOM ypOBHE — OBJIAJICHHE OOYYarOUIMMHCS 3HAHUSMU O
CTPYKTYpHO-(DYHKIIHOHAJILHOW OpraHU3alliy KUBBIX CHCTEM Pa3HOr0 paHra M IpHoOpeTeHre YMEHHI MCIONb30BaTh 9T 3HAHHS
JUISL TPAaMOTHBIX ICHCTBUH B OTHOIIEHHN OOBEKTOB XKUBOI NPUPOIBI M PELICHUS PA3JIMYHBIX KU3HEHHBIX NIPOOIIEM.

JlocTikeHne menn u3ydeHus ydeOHoro mpenmera «buomorms» Ha 0a30BOM ypoBHE O0OecredMBaeTCs peUICHHEM
CJIeyIOIUX 3a1ad:

OCBOGHME OOYYarOUIMMHCSI CHCTEMBl 3HAHHH O OHOJIOTMYECKHX TEOpHAX, YYEHMsX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIOTE3aX, MPaBHJIaX, CIy)KAIIMX OCHOBOI Juii ()OPMHUPOBAHMS HPEACTABICHHH O €CTECTBEHHO-HAY4YHOI KapTHHE MHpPa, O
METOJaX HAyJHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3sMH M OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpTraHH3aIlHy,
BBIJAIOIIUXCST OTKPBITHSAX ¥ COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTUH;



¢dopMupoBaHne y oOydYarOIIMXCs IT03HABATENbHBIX, WHTCIUICKTYaJbHBIX WM TBOPYECKHX CIIOCOOHOCTEH B Ipolecce
aHanM3a JaHHBIX O MyTSX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3IVISIOB, HAEH M MOAXOJOB K M3YUEHHUIO JKHBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3aLUH;

CTaHOBJICHHE Yy OOyd4alomuxcsi oOmiell KyJabTypbl, (pyHKIHOHAIBHOH TPaMOTHOCTH, Pa3BUTHUE YMEHUH OOBICHATH U
OLICHUBATL SBJICHUS OKPYXKAIOLIETO MHUpa JKHBOM npupoabl Ha OCHOBAaHUH 3HAHUK W OIlbITa, MOJYYCHHBIX IIPU HU3YUYCHUU
OHOJIOTHH,

¢dopMupoBaHne y 0OydYalOIIMXCs YMEHHH WJUTIOCTPUPOBATh 3HAUCHHE OMOJIOTMYECKHX 3HAHUH B IPAKTHYECKOI
JIeITeNIbHOCTH YelIOBeKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIIOTHil;

BOCIHTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HAHUSI UYENOBEKOM >KHBOH IPUPOIBI, HEOOXOIUMOCTH OEpexHOro
OTHOIICHUS K HeH, COOMIONEHNS STHYECKUX HOPM IIPH IPOBECHUH OHOIOTHIECKIX NCCIECTOBAHHHN;

OCO3HaHHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIS IOBBIIICHHS YPOBHS dKOJIOTHYECKOI KyJIbTYpBI, U1l (POPMUPOBAHUS
HayYHOTO MUPOBO33PEHHS;

MpUMEHEHHE TPHOOPETEHHBIX 3HAHUI U YMEHHUI B IIOBCEJHEBHON JKU3HU JUISl OLIEHKH TIOCIICACTBHIA CBOCH NESATENEHOCTH
[0 OTHONICHUIO K OKpYXarlleld cpene, COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBAaHHE W COONIOJICHHE Mep MPODUITAKTHKH
3a0oJeBaHHUi.

B cucteme cpemnero obmero oOpasoBaHus «buonorusy, nzydaemas Ha 0a30BOM ypOBHE, SIBIISIETCA 00s3aTENbHBIM
y4eOHBIM IPEMETOM, BXOASIINM B COCTAB IpeaMEeTHOH obnacti «EcTecTBeHHO-HayqHBIE IPEIMETED».

Jlnst n3ydenus OGuosoruy Ha 6a30BOM YpOBHE cpeiHero obuiero obpasoBanusi orBoaurcs 68 gacos: B 10 xmacce — 34
yaca (1 yac B Heneno), B 11 kimacce — 34 yaca (1 yac B Heaeno).



COJEPKAHUE OBYUEHMUS
10 KJIACC

Tema 1. Buosnorus kak Hayka.

Bbuonorus kax Hayka. CBsi3p OMONOTHM C OOLIECTBEHHBIMH, TEXHHYECKHMMH U JPYTMMH €CTECTBEHHBIMH HayKaMH,
¢unocodueit, ITUKOH, IcTEeTUKOI 1 paBoM. Pois Grosioruu B popMupoBaHHU COBpEMEHHOIT Hay4HO# KapTiHBI Mupa. Cuctema
OHMOJIOTHUECKHX HAYK.

Meronpl MO3HAHMS JKHBOM NHpPUPOABI (HAOIIOJCHWE, OSKCIEPUMEHT, OIMCAaHWe, W3MEpeHHe, KIacCH(UKAI,
MOJZIENNPOBaHNE, CTATUCTUUECKast 00pabOTKa JaHHBIX).

Jemoncrpanuu:

Hoprpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, /xx. Yorcon u ®@. Kpuxk.

Tabmuis! 1 cxeMbl: « MeTo/bI TO3HAHUS KHUBOH IIPUPOIIBI».

JlabopaTopHble M MPaKTHYECKHE PA0OThHI:

[paktuueckas padota Ne 1. «Mcnonp3oBaHue pa3iuuHBIX METOIOB MIPU H3YYEHUH OHOIOTHYECKUX 00BEKTOBY.

Tema 2. ’KuBble cuCTeMbI M HX OPraHU3aIUsl.

JKuBble cucrteMbl (OHMOCHMCTEMBI) Kak NpeaMeT Hu3ydeHus Owuonoruu. OTIMYHME KMBBIX CHCTEM OT HEOpraHHYEeCKOn
MPUPOIBIL.

CpoiicTBa OMOCHCTEM UM UX pa3HOOOpa3me. YPOBHH OpraHH3alud OMOCHCTEM: MOJEKYIISPHBIA, KICTOYHbIH, TKAHEBBIH,
OpraHN3MEHHBIH, MOMYJISIIHOHHO-BUI0BOH, SKOCHCTEMHEIH (0HOreoneHoTHIeCcKnit), OrochepHbIH.

JeMoncTpanuu:

Tabmuis! u cxemsl: « OCHOBHBIE IPU3HAKHY JKU3HI, «Y POBHU OPTaHU3ANH )KUBOH MPUPOIBI».

Ob6opynoBanne: mogens Monexyst JJTHK.

Tema 3. XuMH4ecKHii cOCTAB U CTPOECHHE KJICTKH.

XUMHYECKHI COCTaB KIETKH. XUMHYECKUE DJIEMEHTBL: MAaKpOJJIEMEHThI, MUKpPOJIEMEHTHl. Bona um MuHepaibHbIE
BEIECTBA.

OyHKIUK BOABI M MUHEpabHBIX BelecTB B KieTke. [loxnepxanue ocMorTiyeckoro Gananca.

benku. CocTaB u cTpoeHUE OENKOB. AMHHOKHCIIOTH — MOHOMEpBI OeskoB. He3aMeHUMbIe 1 3aMEHUMbIE aMUHOKHCIIOTHI.
AMMHOKHUCIIOTHBII COCTaB. YPOBHU CTPYKTYpbl O€MTKOBOH MOJIEKynbl (IIepBHYHAs, BTOPWYHAS, TPETUYHAs M UYETBEPTHUHAS
CTpYKTypa). XMMUUecKue cBolicTBa O6enkoB. bronornaeckne pyHkmy 6eIKoB.

®depmentsl — Ononorndeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIH IIEHTP, CyOCTpaTHas CIeHU(pHUIHOCTS.
Kodepmentsr. Butamunbl. Otinuns GepMEeHTOB OT HEOPraHUYECKHX KaTalin3aTopoB.

VYrieBoapl: MOHOCaxapuasl (TIIIOKO03a, pubo3a U me30kcuprb03a), Aucaxapuabl (caxaposa, JaKT03a) M IOJIHCaXapHIbl
(kpaxmai, TIIMKOTeH, IIeJTI0103a). bruonornyeckue GyHKINH yrieBoIOB.

JIunupsr: Tpurmunepuast, Gocdoaunuasl, creponnsl. ['uapodunbHo-ruapodoOHble cBoiicTBa. bronornyeckue GyHKIMU
mnuaoB. CpaBHEHHE YITIEBOJIOB, OEIKOB U TUIHO0B KaK HICTOYHUKOB YHEPTUL.

Hyxnennossre kuciorsl: THK n PHK. Hykmeotunst — MoHOMepH! HyKIeHHOBBIX kucioT. Ctpoenne u ¢pynknnu JJHK.
Crpoenve n ¢pynkiun PHK. Bunst PHK. ATO: crpoenue u GpyHKINH.

Iuronorus — Hayka o kierke. KnetouHas Teopus — npumep B3auMOJACHCTBUS HAEH M (PAaKTOB B HAyYHOM MO3HAHUM.
Mertonp! n3ydeHus KISTKH.

Kierka kak 1enoctHas sxuBasi cucrema. OOmue NpH3HAKK KIETOK: 3aMKHYTasi HapykHass MeMOpana, Moiekyis! JJHK
KaK FeHeTHYEeCKUH amnmapar, CucTeMa CUHTe3a Oelka.

TwumBI KIETOK: SyKapHOTHIeCKas U MpokapruoTrdeckas. OCOOEHHOCTH CTPOSHHUS MPOKapHOTHIECKOH KiteTkH. Kietowynas
cTeHKa OakTtepuil. CTpoeHHE dyKapHOTHIECKOH KiIeTKH. OCHOBHBIE OTJIMYHS PAaCTHTEILHOM, JXUBOTHOM U TPHOHON KIICTKH.

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJI€TOYHAsl CTEHKa, INIMKOKAJIHUKC, X QyHkuuu. [lnazmaruueckas MmemOpaHa, eé
cBoiictBa M ¢yHkumu. Lutommasma m e€ opranounsl. OmgHomeMmOpanHble opraHouabl kietku: OIIC, ammapar ['ombmxw,
J30cOoMBI. [10/TyaBTOHOMHBIE OPTaHOWABI KJIETKH: MUTOXOHIPUH, TUIacTH/BL. [IporcxoxaeHne MUTOXOHAPHH U IIacTHA. Bumst
wiactiy. HemeMOpaHHbIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN ILEHTp, LEHTPHOIH, PECHHYKH, XIYTHKH. DyHKIMH
OpraHou0B KIETKH. BritoueHus.

Snpo — perymaTopHbIi neHTp KieTkn. CTpoeHme siapa: siiepHas 000J0YKa, KapHoIIa3Ma, XPOMATHH, SIAPBIIIKO.
XPpOMOCOMBIL.

TpaHcOpT BEIECTB B KIIETKE.

JdeMoncTpanmu:

[oprpers: A. JleBenryk, P. I'yk, T. IlIBann, M. neiinen, P. Bupxos, JIx. Yorcon, ®. Kpuxk, M. Yunkunc, P.
Opanxiuy, K. M. bap.

Jnarpammel: «Pacnpenenenne XUMUYECKHX 3JIEMEHTOB B HEXUBOH Mpupojie», «Pacnpenenenie XUMUUECKUX 3JIEMEHTOB
B JKHBOH IPHpOZE».

Tabmuue! n cxemsl: «Ilepropnueckas Tabaua XMMUYECKHAX 2JIEMEHTOBY», «CTpoeHNe MOJIEKyJbl BOAbl», «brocuHTes
6enkan, «CTpoeHne MoneKkyibl 6enkay, «Ctpoenue pepmentay, «Hykiaennosbie kuciotsl. JJHK», «Ctpoenne monekyiast ATO»,
«CtpoeHne 3yKapHOTHYECKOH KieTkm», «CTpoeHHe >XMBOTHOH KieTkm», «CTpoeHHe pacTHTEIbHOH KIeTKH», «CTpoeHue
MPOKAPUOTHIECKOH KIEeTKH», «CTpOSHHUE saApa KIETKNY, « YTIEBOAb, «JIMmuasD.



OOopyoBaHKe: CBETOBOW MHKPOCKON, 00OpYyZOBaHHE [UIsi MPOBEACHHS HAONIOACHMH, M3MEPEHUH, KCIIEPUMEHTOB,
MHKPOMpeTnapaTsl paCTUTENbHBIX, JKHBOTHBIX M OaKTepUabHBIX KIETOK.

JlabopaTopHble M PaKTHYeCKHe PadoThI:

JlaGoparoprast pabora Ne 1. «lM3ydeHnme KaraquTHYECKOW AaKTUBHOCTH ()epMEHTOB (Ha NpHMepe aMHIa3bl WIN
KaTayasbl)».

JlaGoparopHas pabota Ne 2. «l/3ydeHue CTpOEHUs KIETOK pacTeHHH, KMBOTHBIX M OaKTepWil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax U UX OIHCAHUEY.

Tema 4. dKuzneaeaTeJbLHOCTDL KJIETKH.

OOMeH BelecTB, Wik MeTaboan3M. AcCUMIIIANNSA (TUIACTUUECKUH 0OMEH) U IUCCUMIIIALMA (PHEPreTHIECKU 0OMeH) —
JIBE CTOPOHBI €IMHOTO TIpoIiecca MeTaboau3Ma. Poib 3aKOHOB COXpaHEHHS BENIECTB ¥ SHEPTHH B IOHUMAHUN METaboIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIN M retepoTpodHbIid. Poinb (epMeHTOB B OOMEHE BEIIECTB M IIPEBPAIICHUN
SHEPrHU B KIETKE.

®orocunaTe3. CBeroBas W TemHOBas (a3el (orocuHTe3a. Peakumu QortocunTtesa. DddexkTuBHOCTS (oTOoCHHTE3A.
3HaueHne (OTOCHHTE3a IS KM3HM Ha 3emie. BimsiHme ycnoBumit cpens! Ha ()OTOCHHTE3 M CIIOCOOBI HOBBIMICHUS €T0
IPOIYKTUBHOCTHU Y KYJIbTYpPHBIX PACTCHHM.

XemocuHTe3. XEeMOCHHTE3UpYIoUHe OakTepun. 3HAaYCHNE XeMOCHHTE3a IS )KU3HH Ha 3eMIle.

OHepreTuuecknii 0OMeH B KiIeTKe. PaciieruieHne BemecTs, BEIJETEHHE U aKKyMYJIHPOBAaHUE SHEPIHU B KIJIETKE. DTaIbl
sHepreruyeckoro obmena. [umkomu3. Bpoxenume m ero Buapl. KuciopogHoe okucieHHe, WIM KIETOYHOE JbIXaHHE.
OxwucnutensHoe dhocopunupoBanue. DPpHeKTHBHOCTh IHEPIeTHUECKOr0 0OOMEHa.

Peaxmu matpruHoro cunTesa. ['eHetnueckas nHbopmanus u JJHK. Peannzanus reretinaeckoii mHGOpMaLn B KIETKE.
I'enernyeckuii kox M ero cBoiicrBa. TpaHckpumius — Mmarpuunbiid cuHTe3 PHK. TpaHcmsmus — OnocunTes Genka. Drarisl
tpanciauy. KogupoBanue amuHokucinot. Posb pubocom B 6uocunTese Genka.

Hexnerounsie ¢popmel xu3Hu — BUpyCHl. ctopust oTkpeiTas Bupycos (. W. MBaHOBCKuiT). OCOOEHHOCTH CTPOSHHS U
JKH3HEHHOTO IMKJIa BHpycoB. bakrepuodaru. Bomesnnm pacTeHuii, )KMBOTHBIX M UENIOBEKa, BEI3bIBaéMbIE BUpycaMu. Bupyc
nmmyHozaeuimra uenoseka (BY) — Bozoyautens CITM/la. OOpaTHas TpaHCKpHIIIUS, peBepTa3a U uHTerpasa. [Ipopunakrrka
pactpoCTpaHEHHUsI BUPYCHBIX 3a00IeBaHUIA.

JdeMoncTpanuu:

Hoptpersr: H. K. Konsuos, JI. U. sanosckuii, K. A. Tumupsizes.

Tabnuusl u cxembl: «Tunbl nutanusy, «MeTabonu3m», «MHUTOXOHAPHY, « JHEPreTHUECKU 00MeH», «XJIoporuiacTy,
«®Dorocunres», «Crtpoenne [AHK», «Ctpoenme u QyHKIMOHHMpOBaHHME reHa», «CuHTe3 Oenka», «['eHermueckuii Kom»,
«Bupyce», «bakrepuodarm», «Crpoenue u xu3HeHHbIH nuki Bupyca CIIN/]a, 6akreprnodaray, «Pemmkanns JTHK».

O6opynoBanue: Monenu-anmuinkanuu «Yasoenne JJHK u tpanckpumims», «buocunres 6enka», «CTpOCHUE KICTKHY,
Mozens ctpykrypsl JHK.

Tema 5. Pa3mHokeHHe U HHAMBHYAJIbHOE Pa3BUTHE OPraHU3MOB.

KnerouHsrii muki, WK KU3HCHHBIA 1MWK KieTku. WMHTepdasza u muto3. [Iporecchl, mporekaromue B uUHTEpdase.
Pemukanus — peakuuns Mmarpuunoro cuntesa JJHK. Crpoenue xpomocom. XpoMOCOMHbIH Habop — KapuoTHIl. JUIIIOMIHBIN 1
TAIUIOMIHBI XPOMOCOMHBIE Ha0OpBl. Xpomaruasl. LluTonormdyeckrne OCHOBBI Pa3sMHOXEHHS W HHAWBHIYAJIbHOTO Pa3BUTHS
OpTaHN3MOB.

Jlenenune knetku — muto3. Ctaauu Muto3a. IIpouecchl, MpoUCXOsIIMe Ha pa3HbIX CTaAUAX MUTO3a. buonoruueckuit
CMBICIT MHTO3A.

IMporpamMmmupyemast THOEINTb KIETKH — alloNTo3.

®DopMBI  pa3MHOXKCHUSI OpPraHM3MOB: Oecrojioe M II0JI0BOe. Buabsl Oecronoro pa3sMHOXEHMs: JelICHHE HaIBoe,
MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OPTaHM3MOB, €TO 3HAYEHHE JUIS CEJICKINHL.

ITonoBoe pa3MHOXEHHE, €ro OTIINYHS OT OECII0JIOTO.

Meiio3. Cragumu wMeiioza. Ilpomeccsl, mpoucxonsdmue Ha craausx Meidosa. IloBemeHume xpomocoM B Melose.
Kpoccunrosep. buonornueckuii cMbICi ¥ 3HaUeHHE MeHo03a.

I'amerorenes — mpomecc 0Opa3oBaHMsS IOJOBBIX KIETOK Y >KMBOTHBIX. I10JIOBBIE JKele3bl: CEMEHHHKH U SUYHHKU.
OOpa3oBaHKe 1 pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CIepMaTo30u], SIMIEKIIeTKa) — criepMaTorene3 u oBorexes. OCoOEHHOCTH
CTpOEHUsI AHLEeKIeToK U criepMaTo3ouoB. Omnonorsopenue. [lapreHorenes.

WunuBunyanpHOE pa3BUTHE (OHTOTCHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTEHEe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHUS
Yy TO03BOHOYHBIX JKHBOTHBIX: JpoOyieHHme, TracTpyisiuusi, opraHoreHe3. IloctaomOpnoHaneHOE  pasBuTHe.  THIBI
MOCTAMOPHOHAIIBHOTO Pa3BUTHS: MPsIMOe, HempsiMoe (IMYMHOYHOE). BimsHue cpempl Ha pa3BUTHE OPraHU3MOB, (AaKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOACTBA.

Pocr n pa3sutne pactenuii. OHTOreHe3 I[BETKOBOIO PACTEHHS: CTPOSHHE CEMEHH, CTaIHU Pa3BUTHSI.

JeMoHcTpanuu:

Tabmupl U cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBOIfHOE OIIOJOTBOPEHHE Y IBETKOBBIX PACTCHHI,
«BereratuBHOe pa3MHOXKEHHE pacTeHHMi», «Jlemenme kieTku Oakrepuit», «CTpoeHHE TIOJOBBIX KIETOK», «CTpoeHne
xpomMocombly, «Knerounsrit mukmy, «Permkanus JJHK», «Muto3y, «Mehos», «lIpsMoe u Henpsimoe pa3zButue», «l amerorenes
Yy MIIEKOIMTAIOLINX U 4eNoBeKa», «OCHOBHBIE CTAUU OHTOTE€HE3ay.



Ob6opynoBanue: MHUKPOCKOII, MUKpOIpenapaTsl «CriepMaTO301 /15l MJIEKOIUTAIOILETOY, «lifneknerka
MIIEKONHTaOIIEro», «KapuoknHes B KIETKaX KOpPEIIKa JyKa», MarHUTHas MOJeb-aNIuuKaius «JleneHne KIETKU», MOJETb
JHK, monens MetahazHONH XPOMOCOMBL.

JlaGopaTopHble M IPaKTHYeCKUE PAGOTHI:

JlaGoparopnas padota Ne 3. «HabironeHue MuTo3a B KJISTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

Jlabopatopras pabota Ne 4. «/3ydeHne CTpOSHUsI HOJIIOBBIX KIETOK HA TOTOBBIX MUKPOIIPEIIapaTaxy.

Tema 6. HaciienCTBEHHOCTb M H3MEHYHBOCTH OPraHU3MOB.

Ipenmer u 3a1auvl reHETUKH. VICTOpYs pa3BUTHS TEHETUKH. POJIb INTOIOTMHU U SMOPHOJIOTHH B CTAHOBJIGHHU TCHETHKH.
Bxrnan poccuiickux 1 3apyOeKHBIX YUEHBIX B Pa3BUTHE TeHETHKH. MeTobl TeHETUKH (THOPUI0IOTHYECKUH, INTOT€HETUYECKUH,
MOJIEKYIAPHO-TeHeTHIeCKnit). OCHOBHBIE T'CHCTHYECKHE IIOHATHS. | eHeTHdeckas CHMBONMKA, HCIOIb3yeMas B CXeMax
CKpeIlMBaHuil.

3aKOHOMEPHOCTH HACJIENOBaHUs IPU3HAKOB, ycTaHOBiIeHHble I. Mennenem. MoHOruOpuaHoe CKpelyBaHue. 3aKoH
eanHo00Opasust THOPHUAOB MEPBOro MoKoNeHHUS. [IpaBuino JoMUHEPOBaHNS. 3aKOH pacIIeTICHHs IPU3HAKOB. [ MIIOTE3a YHCTOTH
ramer. [TonHoe 1 HenoNHOE JOMUHUPOBAHUE.

JurubpuaHoe CkpeuMBaHpe. 3aKOH HE3aBHCHMOIO HAcClieOBaHUS IpPU3HAKOB. LluTOreHeTHYeCKMe OCHOBBI
JUTHOPHIHOTO CKPEIIMBAaHUS. AHAIM3UPYIOMIEe CKpeluBaHue. VICMONb30BaHME AaHAIU3HPYIONIETO CKPEIIUBAHHUSA UL
OIIpEe/IeNICHNS TEHOTHIIA OCOOH.

CueruieHHOE HacienoBaHue npu3HakoB. Pabora T. MopraHa 1o CLEIUIEHHOMY HacileloBaHHMIO reHoB. Hapyrienue
CIIETUICHUSI TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMocoMHast TEOpHsI HACIEACTBEHHOCTH. | eHeTHIecKkne KapThl.

I'eneruka mnona. XpoMOCOMHOE oOIpelelieHHe IoJda. AYTOCOMBl M IIOJOBbIE XpOMOCOMBL. I'omMoramerHsie u
reTeporaMeTHble opranu3Mel. HacnenoBanue npu3HaKkoB, CLEMIEHHBIX C [I0JIOM.

W3menunBocTs. Buasl M3MEHUMBOCTH: HEHACNEACTBEHHAs W HACIE[ACTBEHHas. Poimb cpeasl B HEHACIEICTBEHHOI
N3MEHYMBOCTH. XapaKTepHCTHKAa MOAN(PHKAIMOHHOM HM3MEHYMBOCTU. BapnanmoHHBIN psix WM BapHanmoHHas Kpubas. Hopma
peaknuu rnpu3Haka. KonudyecTBEHHbIE M KadeCTBEHHbIE INPM3HAKM M WX HopMa peakiuu. CBoWcTBa MOJM(UKALHOHHON
U3MEHUHBOCTH.

HacnencTBeHHas!, WM TeHOTHITNYECKas!, H3MCHIMBOCTh. KoMOMHATHBHAST M3MEHUMBOCT. Mel03 1 IOJI0BO# mporecc —
OCHOBa KOMOWHATHBHOH W3MEHYMBOCTH. MyTanmoHHAs W3MeHYMBOCTh. Kilaccudukanms MyTanuid: TeHHBIE, XpPOMOCOMHBIE,
reHoMHble. YacToTa M NpUYMHBI MyTaumid. MyTareHHble (akTopbsl. 3aKOH TOMOJIOTMYECKHX PSJOB B HACJIEICTBEHHOM
n3MeHunBocty H. 1. Basuiosa.

BuesinepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTD.

I'enernka yenoBeka. KapuoTtun denoBeka. OCHOBHBIE METOJIbI T€HETHKH YEJIOBEKA: MeHEaJOrHUeCKuil, OJIIM3HEIOBBIH,
IUTOT€HETHUECKUH, OMOXUMHUYECKHH, MOJIEKyIIpHO-TeHeTHdecKuid. COBpeMEHHOEe ONpefeleHHe Te€HOTHUIA: ITOJTHOTCHOMHOE
CEKBEHHPOBAHNE, TCHOTUIIUPOBAHKE, B TOM dncie ¢ momomibio I11[P-ananmn3a. HacnencTBeHHble 3a001eBaHuUs YEI0BEKA: TCHHBIE
Gosie3Hn, OOJNE3HW C HACJIEACTBEHHOW IPEpacloOKeHHOCThIO, XPOMOCOMHBIE Oone3Hn. ComaTHdeckue W TeHepaTHBHBIE
MmyTauuu. CTBosIOBbIe KiIeTKU. [IpHHLMIIBI 310pOBOro 00pa3a XU3HU, JMArHOCTUKH, NPO(UIAKTUKY U JICUCHHUS TCHETHYECKHX
Gonesnell. Meauko-reHeTHIeCKoe KOHCYJIBTHPOBAaHHE. 3HAUEHHE MEIWIMHCKON TEHEeTHKH B MHPEJOTBPALICHHH U JICUCHUU
TeHeTHYECKHX 3a00JIeBaHMiT YetoBeKa.

JeMoncTpanuu:

Hoptpetsr: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabmuis! 1 cxemsl: «MOHOTHOPHIHOE CKPEIIMBAHIE U €r0 IIUTOT€HETHYEeCKass OCHOBA», «3aKOH PACIICIUICHUS H €ro
LUTOTCHETUYECKAsl OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurnOpumHoe ckpemuBaHuey, «L{urojgornueckne OCHOBBI
JTUrHOPUIHOTO CKPELIUBaHUs», «Meito3y, «B3anMoaeiicTBie ajiedbHBIX TEHOBY, «] eHeTHUeCKe KapThl PACTEHHUM, )KUBOTHBIX U
4JesioBeKay, «I eHeTnka momnay, «3akoHOMEPHOCTH HacIEIOBAHUS, CIIETUIEHHOTO C TTOJIOM», «KapHoTHIIBI YenoBeka 1 >KHBOTHBIXY,
«Buppr m3meHunBocTH», «MoandukamonHas M3MeHYHBOCTb», «HacienoBanue pesyc-taxropay», «['eHeTHKa Tpynm KpOBHY,
((MyTaL[I/IOHHaH HN3MCHYHNBOCTH).

ObopynoBaHKe: MOJEIH-aNIIIHKAINN « MoHOrHOpHaHOE cKpemuBanuey, «Hemonnoe romuanpoBanuey, «Aurubpuanoe
ckpemuBanuey, «IlepekpécT xpoMocomM», MEKPOCKOII M MHKponpenapar «JIpo3oduna» (Hopma, MyTarun (GOpPMBI KPBUIEB H
OKpackH Tena), repbdapuit «'opox moceBHoOi».

JlabopaTopHbIe H IpaKTHYecKHe paboThI:

Jlaboparopras pabota Ne 5. «/3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO M JUTHOPHIHOTO CKPEHIMBAHUS y OPO30(IIIB!
Ha FOTOBBIX MUKpPOIIpEnaparax».

JlaGoparopnas pabora Ne 6. «l3yuenne MoAM(HUKAIMOHHON HM3MEHYHBOCTH, MOCTPOCHHE BApHAIL[IOHHOTO psiga U
BapHALIMOHHOMN KPUBOI».

JlaGoparopras padora Ne 7. « AHaIN3 MyTaIui y Jpo30(HIIEI Ha TOTOBBIX MUKPOIIPEIapaTax».

IMpaxTnueckas pabota Ne 2. «CocTaBieHHe U aHAIM3 POJIOCIIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuus opranu3mMoB. OCHOBbI 6HOTEXHOJIOTHH.

Cenexnpsi Kak HayKa M IIpolecc. 3apokAeHHE CeNeKnuu U gomecTukanus. Yuenume H. 1. BaBmmoBa o meHTpax
MPOUCXOXIEHUS W MHOT000pasusl KyJIbTYypHBIX pacTeHWH. LIEHTpBI MpOMCXOXKAEHMST AOMAIIHMX >KMBOTHBIX. CopT, mopopa,
HITAMM.

CoBpeMEHHBIE METO/IBI CENeKIMU. MacCoBBIil M MHAUBUAYaNbHBIH OTOOPH! B CETIEKIIMN PACTEHUIT M KHUBOTHBIX. OIeHKa
JKcTephepa. bimskopoacTBeHHoe ckpemuBanue — HHOpuauHT. Yncras nuaus. CKpelnnBaHUE YHCTHIX JHHUHA. ['eteposuc, mmm



rubpuaHas cuia. HeponcrBeHHoe ckpemuBanue — aytOpuauHr. OtnanéHHas rubpuamsanms U e€ ycnexu. MckyccTBeHHBII
MyTareHe3 U MoTyueHUe MOIUMION0B. JJOCTHKEHHS CEeNeKIIMU PACTEHHH, )KUBOTHBIX M MUKPOOPTaHU3MOB.

BruorexHoNoOrHsT Kak OTpaciib NPOWU3BOICTBA. [ eHHas WHXeHepus. Orambl co3naHus pekomOunantHo JHK u
TpaHCTeHHbIX opraHu3MoB. Kiierounas wunxenepus. Kiletounele KynbTypbl. MHKpPOKIOHQJIBHOE Pa3MHOXEHUE PACTECHHM.
KionupoBanue BBICOKOIIPOIYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHM3MOB. DKOJIOTHYECKHE U dTHUeckue mpodmemsl. MO —
TeHeTHYECKH MOAU(DUINPOBAHHBIE OPTAaHU3MBEI.

JlemoHcTpanuu:

Ioptpetsr: H. W. BaBunos, U. B. Muuypus, I'. /1. Kapneuenko, M. ®. VBaHos.

Tabmuis! 1 cxeMsl: KapTa «LIeHTpBI IPOMCXOXKACHUS U MHOTO00pa3usl KylbTypHBIX pacTeHuin», «[lopomsl qomamHumx
JKUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHumit», «OtganéHHas rubpummsanus», «Paborsr akamemmka M. @. lBanosay,
«[omummonnust», «O0bEKTH OHOTeXHONOrHN», «KileTouHBle KyIbTypsl M KJIOHHpOBaHWE», «KOHCTpyHpoBaHHE M IepeHOC
T€HOB, XPOMOCOM.

O0opynoBaHue: MyJSDKA IUIOIOB M KOPHEIUIONOB JAWKUX (opM W KyJIBTYPHBIX COPTOB pacTeHHi, repOapuit
«CenbCKOX035IICTBEHHBIE PACTEHU.

JlabopaTopHble M NPAaKTHYECKHE PA0OThI:

Okckypeust «OCHOBHBIE METOABI M IOCTIDKEHUS CENEKIMH PACTeHHH M JKMBOTHBIX (HA CENEKIMOHHYIO CTaHIHIO,
IUIEMEHHYIO (hepMy, COPTOUCIIBITATENILHBIN YUacTOK, B TEINTMYHOE XO3SHCTBO, 1a00OpaTOPHIO arpOyHHBEPCUTETA MIIM HAYYHOTO

LEHTPA)».
11 KJIACC

Tema 1. IBoJIOLHOHHAST OHOJIOTHSI.

IpennochIKy BO3HUKHOBEHHS SBOJIIOIMOHHOM TEOpHH. DBONIOIMOHHAS TeopHs M e€ MecTo B Owonornu. Bnmsane
IBOJIIOLIMOHHOM TEOPHUHU HA pa3BUTHE OMOJIOTUH U JPYTHUX HAYK.

CaujzerenscTBa 3BoMIOUHUK. [laneoHTomOrMuecKue: MOCIEN0BAaTENbHOCTh MOSIBICHHS BUAOB B MaJ€OHTONIOTMYECKOM
JIETOTIHCH, TIepexoqHbIe (opMbl. bruoreorpadudeckue: cXonCcTBO U pazanyne GpayH U GIop MAaTEPHKOB H OCTPOBOB.

DOMOpHOIOTHYECKUe: CXOACTBA U Pa3INyKs SIMOPHOHOB Pa3HBIX BHJOB IT03BOHOYHBIX. CpaBHHUTEIIHHO-aHATOMUYECKHE:
I'OMOJIOTUYHBIC, AHAJIOTUYHBIC, PYAUMEHTApPHLIC OpraHbl, aTaBU3MBbI. MOJ’leKyJ'lflpHO—6I/IOXPIMI/I‘[BCKPI@I CXO0ACTBO MCXAaHHU3MOB
HACJIeAICTBEHHOCTH M OCHOBHBIX METa0OINYECKHX MyTeH y BCEX OPraHU3MOB.

OpomonuonHas Teopus Y. Jlapeuna. [Ipenmockiky BOSHIKHOBEHHMS JapBUHU3MA. [[BIOXKyIIHE CHIIBI SBONIOLHUH BHIOB
no [lapBuHy (M30BITOYHOE pa3MHOKEHHME NPH OrPaHUYCHHOCTH PECypCcoOB, HeolpeneN€éHHas HM3MEHYHMBOCTb, Oopnba 3a
CYLIIECTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunternueckast Teopust 3Bomonun (CTI) u e€ 0OCHOBHBIE ITOJIOKECHUSI.

MuxpoosBosronust. ITomysinust kak eIuHHUIA BUJIA U 9BOIOIHN.

JBrkyuue cuibl ((hakTopsl) 3BONIONMK BUAOB B MPHpoJe. MyTallMOHHBIH NpoLece U KOMOUHATUBHAS M3MEHYHBOCTb.
[MomynsuuonHsIe BONHBL U Apeiid reHoB. M3omsmuus 1 MUrpars.

EcrectBenHbIi 0TOOpP — HanpaBisomuii axrop ssostorui. GopMel ectecTBEHHOTO 0TOOpA.

IMpucnocob1eHHOCTh OPraHM3MOB KaK pe3ysbTaT dBotonuy. [Ipumepsl npucrnocoOieHuii y opranusmMoB. ApoMopdo3s
Y UANO0AANTalUH.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BHI000PA30BAHUS: TeOTpadhIecKOe, IKOIOTHIECKOE.

Maxkpossosronyst. @opMel sBoOIMN: (rteTHYecKast, TUBEpreHTHasl, KOHBepreHTHas, napauienbHas. Heobparnmocts
3BOJTIOLHH.

IpoucxoxaeHne OT HeCTEMANIN3NPOBAHHBIX PeAKoB. IIporpeccupyomas crneruanu3anus. AJanTHBHAS paluariys.

JlemoncTpanuu:

[oprpersi: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mroiiep, A. H.
CeBep1oB.

Tabmumer m  cxemsl: «Pa3BuTHe opranmdeckoro mmpa Ha 3emiie», «3apOAbIIIM IMO3BOHOYHBIX JKHBOTHBIXY,
«Apxeomntepukc», «DopMbel GoprOBl 3a cymiecTBoBaHUe», «EcTecTBeHHBIH 0TOOp», «MHOrooOpasue COpPTOB pPacTEHHII»,
«MHoroob6pa3ue mopoa KHUBOTHbEIX», «llomymsamumn», «MyTallMOHHAasE W3MEHUMBOCTBY, «ApoMopdo3sl», «MauoamanTanumny,
«O6mas nereHepanus», «JIBrwkynme cuimsl sBoionun», «Kapra-cxema mapmpyra myremectsus Y. [lapeuna», «boppba 3a
cymectBoBanue»,  «lIpucnocoGieHHOCTE — opranm3MmoB»,  «[eorpapudeckoe  BumooOpasoBaHHE»,  «DKOJIOTHMYECKOE
BUI000pa30BaHKEY.

OOopynoBaHKe: KOJIEKIWS HACEKOMBIX C Pa3IWIHBIMH THIIAMH OKPACKH, HA0Op TUIOAOB WM CEMSH, KOJUICKIIUS
«[IpuMepsl 3aIUTHBIX HPHCHOCOONEHHH y >KUBOTHBIX», Mozenb «OCHOBHBIC HAINpaBJICHHS IBOJIIOIMN», 00BEMHAs MOJEIb
«CrtpoeHue roJIOBHOI'O MO3Ta IIO3BOHOYHBIX).

buoreorpaduyeckas kapTa Mupa, KOIeKIus «DPopMbl COXPAHHOCTH HCKOIAEMBIX JKMBOTHBIX M PacTEHHil», MOIENb
ammuukanust «Ilepekpéct xpomocom», BIaxHbIe Tpemnapartsl «Pa3BuTie HacekoMoro», «Pa3BHUTHE JIATYIIKHY», MHKpOIpenapar
«/Ipozodrta» (HopMma, MyTanuu GOPMBI KPBUILEB ¥ OKPACKH Tela).

JlaGopaTopHble M paKTHYeCKHE PAGOTHI:

JlaGoparopnas pabota Ne 1. «CpaBHeHHE BHIOB IO MOP(HOIOTHYECKOMY KPUTEPHIOY.

JlaGoparopras padota Ne 2. «Onucanue mpucroco0ISeHHOCTH OPraHu3Ma U €€ OTHOCHUTEIFHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHeE KM3HU Ha 3emute.



JloHay4HbIe TIPEICTABICHUS O 3aPOXKJICHUH XU3HU. HaydHble rHIoTe36l BOSHUKHOBEHHUS )KU3HH Ha 3emiie: abuoreHes u
MaHCTIepMHsA. XHUMHUUECKasi SBONIIONNSA. AGHOTEHHBII CHHTE3 OpPraHM4eCKUX BEUIECTB M3 HEOPTaHWYECKHUX. DKCIEPUMEHTAIbHOE
MOATBEPKACHUE XUMHIECCKOM 3Boony. HavaneHble aTansl 6nonormdeckoii spomonun. ['umoreza PHK-mupa. ®opmupopanue
MEeMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE NPOTOKJIETKH. [lepBble KiIeTKH M HX 3Boironus. PopMUpoBaHNE OCHOBHBIX I'PYIII
’KHUBBIX OPraHU3MOB.

PasButue xu3an Ha 3emie o 3paM u nepuogam. Karapxeii. Apxeiickas u mpotepo3oiickas 3psl. [laneo3oiickas spa u e€
HEepPHOJIBI: KeMOPUIICKUIA, OpTOBUKCKHUH, CHITYypUICKUH, IEBOHCKUH, KAMEHHOYT OJILHBIN, HEPMCKHH.

Me3so30iickas 3pa u e€ mepuoibl: TPUACOBBIH, IOPCKUI, METOBOM.

Kaitno3zoiickas 3pa 1 €€ nepruoasl: MajJeoreHOBbIH, HEOI€HOBBIH, AaHTPOIIOTCHOBBIH.

XapaxkTepuCTHKa KINMaTa M TeO0JOTMYecKHX mporieccoB. OCHOBHBIE 3TAIbl HBOJIIOIHUN PACTHTEIBHOTO M SKHBOTHOTO
Mupa. ApoMopdo3bl y pacTeHHi 1 )KUBOTHBIX. [losiBIICHNE, paciBeT M BRIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro MUpa Kak OTpa)keHue 3BONOIMH. OCHOBHbBIE CHCTEMAaTHIECKHE TPYIIIbI OPraHU3MOB.

OBOMIONUS YeNOBeKa. AHTpPOIONOTHS Kak Hayka. Pa3BuThe MHpencTaBICHUH O MPOMCXOXKACHWH YelI0oBeKa. MeTos
n3ydeHus anTporioreHe3a. CXo/CTBa U pa3IHdys YeJIOBeKa 1 )KUBOTHBIX. CHCTEMaTHIeCKOe ITOJI0KEHNE YeT0BeKa.

JBmwxynme cuibl (GakTopsl) aHTporioreHesa. HacinencrBeHHass N3MEHYMBOCTh U €CTECTBEHHBIH 0TO0p. OOLIecTBEHHBIN
00pa3 KHU3HH, H3TOTOBICHUE OPYAUH TPYAA, MBIIUICHUE, PEUb.

OCHOBHBIE CTaJiM W BETBU HBOJIIOIMH YEJIOBEKAa: aBCTPAJONMHUTEKH, YenoBek yMmenbld, UemoBek NpSIMOXOJSIIHH,
UYenoBex HeaHnepTaibCckuii, YemoBek pa3ymHbIH. Haxonkm HCKomaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHMs, 00JIacTh
pacrpocTpaneHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYAHUSL.

UYenoeueckne packl. OCHOBHBIE OOJNBIIME  PACBl:  €BpONEOHIHAs  (eBpaswWiickas), HETPO-aBCTPAIOHIHAS
(3KBaTOpHANBHAS), MOHIOJIONAHAS (a3MaTCKO-aMepHKaHCKasi). UepThl IPHUCTIOCOOICHHOCTH MTPEACTABUTEIICH YEIOBEYECKHX pac K
YCIIOBUSM cyllecTBOBaHMA. ENUHCTBO uenoBeyeckux pac. Kpuruka pacuszma.

JdeMoncTpanmu:

Hoptpetsr: @. Peny, JI. ITactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. JapBun.

Tabmuuer 1 cxembl: «Bo3nukHoBenne CosHewHOH cucTeMbl», «Pa3BuTHe oOpraHudeckoro Mupay», «PacturenbHas
KieTka», «KuBoTHas kieTka», «[IpokapmoTndeckas kierka», «CoBpeMeHHas CHCTEMa OpPraHHYecKoro Mmupay», «CpaBHEHHUE
AQHATOMHYECKHX YepPT CTPOEHHS UeIOBEeKa M YeJOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTA MaJCOHTONOTHYECKUX HAXOMOK
IPE/IKOB COBPEMEHHOT'0 YelIoBeKay, «J[peBHeiimue moamy», «Ipesaue moan», «Ilepsrie coBpeMeHHbIE Jifoan», «emoBeueckue
pacb».

ObopynoBanne: Mymspku «I[IpoucxoxneHne denoBeka» (OIOCTBI aBCTPAJIONMHUTEKAa, MUTEKAHTPOINA, HEaHAEpTalIblla,
KPOMaHBOHI[a), CJIECNKH WM M300pakeHHs: KaMEHHBIX OpPYAUH IepBOOBITHOTO 4YesloBeKa (KaMHH-YOMIIEpHl, pyOmia, ckpedia),
reoXpoHoJIorHYecKkas Tabauna, KomieKius «OopMbl COXpaHHOCTH UCKOTIAEMBIX )KUBOTHBIX M PACTEHHUID».

JlabopaTopHbIe H IpaKTHYecKHe PaboThI:

IMpakTnaeckas pabota Ne 1. «/3ydeHne HCKOMaeMbIX OCTAaTKOB PACTEHUH U KHUBOTHBIX B KOJJICKIUIX).

OKckypeust «DBONIOLUS OPraHUYECKOro MUpa Ha 3eMiie» (B €CTECTBCHHO-HAYUHBIN UM KpaeBeAUECKUil My3eil).

Tema 3. OpranuszMsl 1 OKpysKaloLasl cpeaa.

Okornorust Kak HayKa. 3ajadd M pa3fesisl SKOJIOTHH. METOABl 3KOJIOTMYECKHX HCCIIeOBAaHMH. ODKOIOTHIECKOe
MHUPOBO33PEHUE COBPEMEHHOI'0O YEJIOBEKA.

Cpeﬂbl 00uTaHHs OpraHu3MOB: BOJHas1, HA3EMHO-BO3AyllIHAsA, IIOYBCHHAsA, BHYTPUOPIraHU3MEHHAas.

Okonoruueckue (akropsl. Knaccnpukanus sxonornaeckux GakTopoB: abMOTHUECKHE, ONOTHYECKUE W aHTPOIIOTCHHBIE.
JlelicTBIE 3KOJIOTNIECKHUX (haKTOPOB Ha OPTaHU3MEL.

Abuornyeckue (paKkTopbl: CBET, TeMIleparypa, BiaxHocTb. Poroneproausm. [Ipucrnocobnenust opraHn3MoB K JeUCTBUIO
abuotnueckux GaxTopoB. buonornueckue puTMbI.

Buotndeckue ¢axropsl. Buasl 6HOTHYECKHX B3aUMOJEHCTBUIL: KOHKYPEHIIHS, XUITHUIECTBO, CHMOMO3 U €r0 (hOPMBI.
[Mapa3nTH3Mm, Koomlepamus, MyTyalH3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HaxJICOHMYECTBO). AMEHCAIM3M, HEHTpaIn3M.
3HaueHHe OMOTHYECKUX B3aUMOJICHCTBUIT U1l CYIIECTBOBAHMUS OPraHU3MOB B IIPHPO/IHBIX COOOIIECTBAX.

OKOJIOTMYEeCKNE XapaKTepUCTUKH momyisnud. OCHOBHBIE TIOKa3aTeIM TOMYJSIUH: YHCIEHHOCTh, IIOTHOCTS,
POXXIaeMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpaLys. JJMHaAMIKa YUCICHHOCTH HOMYJISIAY U €€ peryJIsius.

JeMoncTpanuu:

Hoptpetsr: A. 'ym6onbar, K. @. Pynse, O. 'ekkens.

Tabmuuer n cxemsl: kapTa «[Ipupomubie 30HBI 3emum», «Cpemsl oOWTaHHS OpraHm3MoB», «DoTomepHOAN3M»,
«[Tomymsamuny, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOIYIIAIMH HHPY30pHU-TYherabpkny, «[Inmesble nenm.

JlaGopaTopHble M MpaKTHYeCKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUM.

JlaGoparopnas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCA».

Ipakruueckas padota Ne 2. «[Toacyét MIOTHOCTH MOMYJISANNI Pa3HbIX BUIOB PACTCHUID».

Tema 4. Coo01ecTBa U 3K0JI0rHYECKHE CHCTEMBbI.

Coo0mecTBO Opranu3MoB — OuoreHo3. CTpyKTyphl OHMOIICHO3a: BUIOBAS, MPOCTPAHCTBEHHAS, TPOpHUCCKas (ITUILEBAst).
Bunpi-goMunantel. CBS34 B OMOLIEHO3E.

Dkojnoruueckue cuctemsl (3kocuctemsl). [Tonsrre 06 sxocucreMe n OuoreoneHose. OyHKIMOHAIbHBIE KOMIOHECHTHI
SKOCHCTEMBI: MPOAYIEHTHI, KOHCYyMEHTHI, PeAyleHTs. KpyroBopoT BEmECTB M NOTOK PHEPTUH B 3KocucTeMe. Tpodudeckue
(TmmeBble) ypoBHHM 3KOocHCTeMBl. [lumieBble memm u cetd. OCHOBHBIE IOKA3aTeNM YKOCHCTEMBI: OHOMacca, IPOMYKIHSL.



DKOJIOTMYEeCKHe NUPAMUABL MPOAYKIHMH, YHCICHHOCTH, OuMomacchl. CBOHCTBa 3KOCHUCTEM: YCTOHYMBOCTb, CaMOpPEryJsLus,
pasBurtue. Cykieccus.

ITpuponHsIe SKOCHCTEMBI. DKOCHCTEMBI 03P U peK. DKOCHCTEMa XBOWHOTO MIIH MIMPOKOIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMEL. YpOOIKOCHCTEMBI. brojormueckoe M XO3SHCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM H yPOOIKOCHCTEM.

BropasHooOpasue kak (pakTop ycTOHUIMBOCTH dKocucTeM. CoxpaHeHne OMONIOTHYECKOr0 pa3Hoo0pasus Ha 3emie.

Vuenne B. 1. Beprazackoro o 6nocdepe. I'pannipl, coctaB u cTpykTypa 6noctepsl. XKiuBoe BemecTBo u ero QyHKIHN.
Ocob6enHocTr 6rochephl Kak rI00aabHOM IKOCUCTEMBI. JIMHAMUYeCKOe PaBHOBECHE U 00paTHas CBs3b B GHOChepe.

KpyroBopoTs! BeniecTB 1 OMOT€OXMMHYECKHIE LIUKIIBI SJIEMEHTOB (yIiiepoaa, a3oTa). 30HaIbHOCTh Ouocgepsl. OCHOBHBIE
OMOMBI CyIITH.

YenoBeuecTBo B Onocepe 3eMii. AHTPOIIOTeHHBIE U3MEHEHHS B Onocepe. [ 106a1bHbIe SKOIOTHIECKHE TPOOIEMBL.

CocyuiecTBoBaHHe NPUPOZBI U denoBedecTBa. CoxpaHeHHe OHOpa3sHOOOpa3usi Kak OCHOBA YCTOWYHMBOCTH OHOC(hEpHI.
OcHOBa pAaIMOHAIBHOTO YNPABICHHUS NPUPOJHBIMH PECypcaMH M HUX HCIOIb30BaHHE. JlocTmkeHHs OHONOTMH M OXpaHa
HPUPOIEL.

JemoHcTpanuu:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnagckuid.

Tabmumsr u cxemsl: «[Inmessle menm», «buomeHos: cocraB U cTpykTypa», «IIpupomnsre coobmectBa», «Llemn
MUTaHUS», «IKojormdeckas nupamunay, «bunocdepa m yenoBex», «IkocucTeMa MIMPOKOIMCTBEHHOrO Jeca», «IKOCHCTeMa
XBOMHOTO Jiecay, «broneno3 Bogoémay, « ArpoueHos», «IIpiuMepHbie aHTPONIOreHHbBIE BO3CHCTBHA Ha IPUPOY», «BaxkHel e
WCTOYHUKH 3arpsA3HEHHS BO3AyXa M TPYHTOBBIX Boa», «[louBa — BakHeHmass cocrapistomas Owocdeps», «DakTopsl
nerpajanuu 10Uy, «IlapHUKOBBIH 3¢ dexT», «DakTopsl pagHOaKTHBHOTO 3arpsi3HEHHsT Onocheps», «OOmas cTpykTypa
6uocheps», «PacnpocTpanenue xu3HU B 6uochepe», «O30HOBBIN dkpaH Guocheps», «KpyroBopor yriepoaa B Guochepe»,
«KpyroBopoT azora B mpupoe».

ObopynoBanue: Moaenb-anIuIMKanus « TUnuaHbe OHMOIeHO3bD», repbapuil «PacTHTenbHBIC COOOMIECTBAY, KOJUICKIINU
«broneno3», «Bpenutenu BaKHEHIINX CEbCKOXO3SHCTBEHHBIX KYJIBTYP», repOapHu M KOJUIEKIMH PAacTeHHIl M JKMBOTHBIX,
MpUHAUIeKAIINE K Pa3HBIM 3KOJOTMYECKUM TIpymmam oaHoro Bunaa, Kpacnas kaura Poccuiickoit denepaunu, nzo0paxeHus
OXpaHsAEMBIX BUJIOB PACTCHUH 1 )KUBOTHBIX.



ITIIAHUPYEMBIE PE3VJIbTATBI OCBOEHI S ITPOI'PAMMBI I10 BMOJIOI'MUA HA BA3OBOM YPOBHE CPEJJHET'O
OBIIEI'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycraHaBnuBaroTcst TPeOOBaHUS K pe3yabTaTaM OCBOCHHUS O0YYAIOIIMMHUCS IIPOTPaMM CPEIHEro
obuiero 00pa3oBaHus: INYHOCTHBIM, METANIPEIMETHBIM M ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType NMYHOCTHBIX pPE3yJNbTaTOB OCBOEHMs IpeaMeTa «bBHONorus» BbLICICHBI CIEAYIOIIUE COCTaBIIAIOLIME:
OCO3HaHHE O0YYAIOIIUMHUCS POCCUMCKON IPa)KJaHCKOH MAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAaMOCTOSITEIEHOCTH M
CaMOOTIPEAENIEHNIO, HaIW4Me MOTHBALUM K OOydeHHIO OHOJIOTHH, IIeNEHANpaBICHHOE DPa3BUTHE BHYTPEHHUX YOexaeHMI
JMYHOCTH Ha OCHOBE KIIOYEBHIX IIEHHOCTEH M HCTOPUYECKHUX TPAAUNMI pa3BUTHA OHOJIOTMYECKOTO 3HAHMS, TOTOBHOCTH U
CIOCOOHOCTh O0YYarOIIMXCSl PYKOBOJACTBOBATHCS B CBOCH NEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH, IPUCYIIMHI
cHCTeMe OHOJIOTHYEeCKOro 00pa30BaHUs, HAJMYHE DKOJOTHYECKOrO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIENH M CTPOUTH
JKH3HEHHBIE TIAHBL.

JInqHOCTHBIC pe3yNbTaThl OCBOCHUS IpeaMeTa «BHoiorns» NOCTHraroTcst B €AMHCTBE Y4eOHOH M BOCHHTATEeIbHON
JICSTEBHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH DPOCCUICKMMHU COLHMOKYJIbTYPHBIMHM, HCTOPUYECKUMH M JIyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMA B OOILIECTBE MpaBWIaMH UM HOPMaMH IIOBEICHUS M CHOCOOCTBYIOT MpOIeccam
CaMOIIO3HAHUS, CAMOBOCIIMTAHHUS M CaMOPA3BHUTHS, PA3BUTHS BHYTPEHHEH IO3WIUM JIMYHOCTH, MATPUOTH3MA, YBaKCHUS K
3aKOHY W TIPaBOIOPSIKY, YeNOBEKy TpyJda W CTaplieMy HOKOJEHHIO, B3aUMHOIO YBaKCHHs, OEpEeKHOrO0 OTHONICHUS K
KyJbTYPHOMY HacleIMI0 U TPAAMLIKSAM MHOIOHAIIMOHAJIbHOTO Hapoaa Poccuiickoi denepanun, pupoae U OKpy-KaroLeil cpee.

JInqHOCTHBIE Pe3yNbTaThl OCBOCHUS y4eOHOro mpeamMera «BHomorusy JOMKHBI OTpakaTb TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaronmxcss pyKOBOACTBOBATECS C(HOPMHUPOBAHHON BHYTPEHHEH MO3HIMEHl JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OPHEHTAIHH,
HO3UTUBHBIX BHYTPCHHHX YOEKICHHUH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM LIEHHOCTSIM POCCHHCKOrO OOLIECTBa, PAaCIIMpPECHHE
JKH3HEHHOTO OTIBITA U OIBITA JEATEIBHOCTH B MPOIECCE PEaH3aI[ OCHOBHBIX HAIPABICHUH BOCIUTATEIBHOHN JIESITENPHOCTH, B
TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAKAAHCKOH MO3UIMHM OOYYAIOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOIO WIEHA POCCHIICKOro
o01ecTBa;

OCO3HaHUE CBOMX KOHCTHTYLIMOHHBIX ITPaB M 00s3aHHOCTEH, YBa)KCHUE 3aKOHA Y IPABOIIOPSI/IKA,;

TOTOBHOCTh K COBMECTHOM TBOPYECKOHl AEATENbHOCTH MPH CO3JAHMU Y4YEOHBIX IPOEKTOB, PELICHHH Y4YEOHBIX H
MO3HABATEIbHBIX 3a/]a4, BHITIOIHEHHN OHOIOTHIECKHUX YKCIICPHMEHTOB;

CIOCOOHOCTH ONPENENSATH COOCTBEHHYIO TIO3HIUIO 110 OTHOIICHHUIO K SIBJIICHUSIM COBPEMEHHOM JKM3HU U OOBACHATH €&

YMEHHE YYHUTBHIBATh B CBOMX JEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBHS JIIOJEH C pPa3HBIMU
yOeKASHUAMH, KyJIbTypPHBIMH IIEHHOCTSIMU M COLIMATIBHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLECCE COBMECTHOTO BBINOJIHEHHS y4YeOHBIX, MO3HABAaTENbHBIX U
HCCIIEN0OBATEIbCKUX 33/1a4, YBOKHTEIBHOTO OTHOIICHUS K MHEHHIO OIIIOHEHTOB IIPU OOCYXKJICHHWH CIOPHBIX BOIPOCOB
OGUOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHOHN U BOJIOHTEPCKON JESITEIbHOCTH;

2) NaTpHOTHYECKOr0 BOCIINTAHHA:

c(hOpMHUPOBAHHOCTh POCCHUIICKON TPaKJAHCKOH WAESHTUYHOCTH, MATPUOTH3Ma, YBOKEHUS K CBOEMY HapOAy, YyBCTBa
OTBETCTBEHHOCTU Tiepen PoauHOM, ropaoctu 3a cBoi Kpai, cBOO PoauHy, CBOM S3bIK M KyJbTYpY, IPOIIJIOE M HACTOSILEE
MHOTOHaIMOHANEHOTO Hapona Poccuy;

LICHHOCTHOE OTHOILEHUE K IIPUPOJHOMY HACJIECAUIO U MaMATHUKAM IIPUPOABI, JOCTHKEHUIM Poccuu B Hayke, HCKYCCTBE,
CIIOpTE, TEXHONIOTUSX, TPY/E;

CIOCOOHOCTh OICHMBATh BKJIAJ POCCHMCKUX y4YEHBIX B CTAHOBJIEGHHWE M Pa3BUTHE OHOJIOTHMH, TMOHUMAHHS 3HAYCHUS
OMOJIOTHH B ITO3HAHMH 3aKOHOB IIPHUPOIBI, B )KH3HHU YEIOBEKA M COBPEMEHHOTO O0IIECTBA;

uneiiHas y0exx18HHOCTb, TOTOBHOCTB K CITy)KEHHIO U 3aiute OTeuecTBa, OTBETCTBEHHOCTD 3a ero cyab0y;

3) 1yX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHNE TyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa;

c(hOpMHUPOBAHHOCTH HPAaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO ITOBE/ICHNS;

CIOCOOHOCTh OIEHHBATh CUTYAI[HI0 U MPHHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI M IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOCHNE YCTOWYNBOTO OyAyIIero;

OTBETCTBEHHOC OTHOIICHHUE K CBOUM POIAUTEIIAM, CO3MaHUIO CEMbHM Ha OCHOBE OCO3HAHHOI'O IPHUHATHUA LIeHHOCTei’I
CeMEIHOM JKU3HU B COOTBETCTBUU C TPATULMSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCITUTAHUA:

ICTETUUECKOE OTHOIICHHE K MHUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIOPTA, TPYZa,
00IIECTBEHHBIX OTHOIIEHHUH;

MOHMMAaHHUE YMOIHOHAIFHOTO BO3AEHCTBHS )KUBOI MPUPOABI U €€ IIEHHOCTH;

TFOTOBHOCTb K CAaMOBBIPaXKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IPOSIBIISTH KAa4eCTBA TBOPUECKOHN JTMUYHOCTH;

5) ¢pu3nyeckoro BOCNUTAHUS, (OPMHUPOBAHUS KYJbTYPhI 310POBbSI 1 SMOLHOHAJIBHOI0 0J1ArONOTYYHsI:



MOHMMAaHHUE ¥ Pealiu3alys 310pOBOro U Oe3omnacHoro obpasa KU3HM (370pOBOE NMUTAHHE, COOTIOCHIE THTHEHHIECKIX
MpaBWJI W HOPM, COQJIAHCHPOBaHHBIA PEXHUM 3aHATHH M OTHABIXA, pPEryispHas (¢u3Hueckas aKTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHNUS K COOCTBEHHOMY (PH3UYECKOMY U IICHXUIECKOMY 30POBBIO;

MOHMMAaHUE [EHHOCTH NPaBWI WHAMBHIYaJbHOIO ¥ KOJJIEKTHBHOTO O€30IIaCHOTO IIOBEAEHHS B CHUTYaIMsX,
YTPOIKAIOIINX 3/I0POBBIO U KU3HH JIOACH;

OCO3HAHUE MOCIECTBUH 1 HEMPHUSTHSI BPEAHBIX NIPUBBIYEK (YIOTPEOICHNS alNKOros, HAPKOTHKOB, KypEeHHs);

6) TPYAOBOI0 BOCIIMTAHUSI:

TOTOBHOCTB K TPY/y, OCO3HaHHE LIECHHOCTU MacTepCTBa, TPYAOII00HE;

TOTOBHOCTH K aKTUBHOM JESTENIbHOCTH TEXHOJIOTHUECKON M COIMANBLHON HAPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATb,
IUTAHUPOBATH M CAMOCTOSITENIBHO BBIMIOJNHATH TAKYIO EATEIBHOCTD;

HHTEepeC K pa3IndHbIM cdepaM mpodecCHOHANBEHOM NesITebHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymieit
npodecCUM U PeallM30BbIBaTh COOCTBEHHBIE XKU3HEHHbIC TIJIaHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO B CaMOOOPa30BaHMIO Ha MPOTHKCHUH BCEH KHU3HU;

7) 3K0JIOTHYECKOr0 BOCITUTAHHSA

9KOJIOTHYECKH L[eJIecO00pa3sHoe OTHOLICHHE K IIPUPOJIe KaK HCTOYHHUKY JKM3HHU Ha 3eMile, OCHOBE €€ CyILeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOH KyJIbTYPhl: HMPHOOPETEHHE OMbITAa IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX TIOCIIEICTBHH JUTSl OKPY KAIOIIEH CpeIbl;

OCO3HaHHUE ITI00AIBHOr0 XapaKTepa SKOJIOTHYECKUX MPo0IIeM U IyTel UX PelleHus;

CHOCOOHOCTh MCIOJIBb30BaTh NpUOOpeTaeMble MpPU HM3Y4YEHHMHM OWOJIOTMH 3HAHUS W YMEHHUS IIPU pEIICHUH NpodieM,
CBSI3aHHBIX C pAIMOHAIBHBIM MPHPOAONOIG30BaHUEM (COONIOAEHNE TPAaBWII TOBEACHHS B IPUPOJE, HAMpPABICHHBIX Ha
COXpaHEHHE PAaBHOBECHS B IKOCHCTEMAX, OXPaHy BHIOB, IKOCUCTeM, Orocdepsl);

aKTHUBHOE HENpUATHE MACHCTBUHM, NPUHOCIIIMX Bpel OKpYKalolledl NpUpONHON cpele, yMEHHE HpOTHO3UPOBAThH
HEeOJIaronpHusITHBIE SKOJIOTNIECKHE MOCIEACTBUS MPeANPHHUMAEMBIX A€HCTBHUI U IPEIOTBPAIIATh HX;

HaJIM4YHMe Pa3BUTOTO AKOJIOTHMYECKOTO MBIIUICHHS, IKOJIOTHYECKOH KyIbTYpBHI, OIBITAa JAESITENBHOCTH AIKOJIOTHMYECKOMH
HAINPaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBAThCS MMH B I[0O3HABaTEIbHOH, KOMMYHHKATHBHOHW ¥ COLIMAJBLHOW IPaKTHKE,
TOTOBHOCTH K YYacTHIO B ITPAKTUUECKOI AEATENbHOCTH SKONOTHYECKON HANPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOI
IPaKTUKH, OCHOBAaHHOTO Ha JIHAJIOTe KYJIBTYP, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHE S3BIKOBOM 1 UHTATEIBCKON KyIbTYPHI KaK CPEACTBA B3aUMOJICHCTBUS MEXKIY JIOABMH M MO3HAHUS
MHpa;

MOHMMAHUE CHEeUU(pUKN OHOJOTMHM KaK HAyKH, OCO3HaHHs e€ poiau B (OPMHPOBAHUM PALMOHAIEHOTO HAYYHOTO
MBIIUICHNS, CO3/IaHNH IIETIOCTHOTO MPEACTABIEHNs 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE MPUPOIbI, YEIOBEKA U OOIIECTBa, B
MO3HAHUM TPHPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH IPOOIIeM COXPaHSHNUS MIPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH IJIsi COBPEMEHHOW NMBHIIM3AIMYU: OOECIIeYeHHs] HOBOTO YPOBHS Pa3BUTHS
MEIMIMHBI, CO3JaHNE HEPCIEKTUBHBIX OMOTEXHOJIOIM, CIIOCOOHBIX pPELIaTh PecypcHble MPOOIEeMbl Pa3BUTHS 4EIOBEUYECTBA,
MOUCKa ITyTeH BBIXOAA M3 TIIOOANBHBIX JKOJIOTHYECKHX IpobiaeM n obecledeHUs mepexoga K YCTOHYHMBOMY pPa3BUTHIO,
panoHaNEHOMY HUCTIOIB30BAHUIO IIPHPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAaHJaPTOB KU3HH;

3aUHTCPECOBAHHOCTL B IIOJYUYCHUH GI/IOHOFI/I‘IGCKI/IX 3HAHWH B HEJaAX ITOBBIIICHUS 06mei’1 KYJbTYpbl, €CTCCTBECHHO-
HAyYHOH T'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIMOHAIBHON I'pPaMOTHOCTH OOydarommxcs, GopMHUpyeMOH HpH H3y4eHHH
OHOIIOTHH,

MOHMMAHUE CYLIHOCTH METOJOB IIO3HAHUS, MCIOJB3YEeMBIX B ECTECTBEHHBIX HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh
MOJTy4yaeMble 3HAHUS JUIS aHalM3a U OOBACHEHHS SBICHUH OKPYXKAIOIIEro MUpPA M MPOUCXOAAIINX B HEM H3MEHEHUH, yMEHHE
Jenath 00OCHOBAHHBIE 3aKITIOYEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C LENBI0 MONYYEeHHs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIOIb30BATh OMOJIOrMYECKHE 3HAHMS [UISl PELICHHs IPOOJIEM B peabHbIX JKU3HEHHBIX
CHUTYaIHsX;

OCO3HaHME ICHHOCTH HAYYHOH JEATeIbHOCTH, TOTOBHOCTh OCYLIECTBISATh IPOCKTHYIO M HCCIIEOBATENbCKYIO
JIeSTeIbHOCTD HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO, K aKTUBHOMY IOJIyYEHHIO HOBBIX
3HAHUH 10 GHOJIOTUH B COOTBETCTBHH C )KU3HEHHBIMH HOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHHS y4eOHOro mnpeamera «bronorusy BKIIOYAIOT: 3HAUMMBbIE JUI (OPMHUPOBAHUS
MHPOBO33PEHHUs 00YUaIOINXCs MEKIUCLUILIMHAPHbBIE (MEXIIPEIMETHbIE) OOLIeHayYHbIe MOHATUS, OTPAXKAIOLINE LETOCTHOCTh
HAyYHOH KapTHHBI MHpa M CIeNu(HUKy METOIOB MO3HAHUS, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
ABJICHUE, IPOLIECC, CUCTeMA, Hay4HbIH (aKT, IPHHINUII, IMIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, HCCIEeI0BaHUE, HAOIIOICHHE,
U3MEpEHHEe, OKCIEPUMEHT U JPYrHX), YHHBEpcalbHble YyueOHble JedcTBHS (TIO3HABATENbHbIE, KOMMYHHKATHBHBIE,
peryisTuBHbIE), oOecneunBatonie (GopmMupoBaHHEe (YHKLHMOHAJIBHOM TIPaMOTHOCTM M COLMAJIBbHOM  KOMIETCHIHH



00y4aronmxcs, ClloCOOHOCTh O0YYAFOLIMXCSI UCIIOIB30BAaTh OCBOCHHBIE MEXKIMCIUILUIHHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U
YHHBEpCalbHbIe Y4eOHbIe AEHCTBUS B TI03HABATEIBHON U COLIMAILHOM MTPAKTHKE.

MeranpenMeTHbIe pe3yIbTaThl OCBOCHHUS IPOTPAMMBI CpPEIHET0 00IIero 00pa3oBaHus JOKHEI OTPaXkaTh:

OBiaseHne YHUBEPCATLHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH JeiiCTBUSIME:

1) 6a30BbIe JJOrMYECKHE TeHCTBHUSI:

CaMOCTOSITENIFHO (POPMYITHPOBATH U aKTYaIH3UPOBATh IPOOIEMY, PACCMaTPHUBATh €€ BCECTOPOHHE;

HCIIOIB30BATh IPU OCBOCHHUH 3HAHMI MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a, CPAaBHEHHS, KIIaCCH(UKAIIH,
000011eHHsT), PaCKPBIBaTh CMBICI OHMOJOTMYECKUX MOHATHH (BBIIEISTH MX XapaKTepHbIe MPU3HAKH, YCTAHABIIMBATH CBS3H C
JIPYTHMH HOHATHIMH);

ONpeneNATh LENH JeATeTbHOCTH, 3aJaBas IMapaMeTpsl M KPUTEPHH UX JOCTHKEHHS, COOTHOCHTH PE3YJIbTaThI
JIeSITENILHOCTH C TIOCTaBJICHHBIMH LIEJISIMH;

HCHOJIb30BaTh OMOJIOTMYECKHUE NOHATUS 1711 00bACHEHUS (AKTOB U SBJICHUH )KUBOW MPUPOJIBI;

CTPOHUTH JIOTHYECKHE PACCYKACHMS (WHIYKTHBHBIC, ICAyKTHBHBIC, II0 AHAJIOTHH), BBLIBISATH 3aKOHOMEPHOCTH U
MPOTHBOPEUHS B PACCMAaTPHBAEMBIX SIBICHUSIX, ()OPMYINPOBATH BHIBOABI M 3aKITIOUEHHS;

INPUMEHATh CXEMHO-MOJCJBHBIE CPEACTBA I NMPEACTABICHUA CYLICCTBEHHBIX CBsI3€il U OTHOIICHUN B H3y4acMbIX
6ronoruuecknX 00BEKTaxX, a TAKKEe MPOTHBOPEUHIA PA3HOTO POJIA, BHISIBICHHBIX B PA3IMYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTsIBaTh IUIAH PEIICHNUS MTPOOJIEMBI C YIETOM aHaIN3a NMEIOIINXCS MaTePHAIBHBIX U HEMaTepPHaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JESATEILHOCTh, OLICHUBATh COOTBETCTBHE PE3yJbTAaTOB LIENSIM, OLCHUBATH PUCKH IOCIEACTBUI
JIEATETBHOCTH;

KOOPAWHHUPOBATH U BEIIIONHATE pabOTY B YCIOBUSX PEATbHOTO, BUPTYAIFHOTO 1 KOMOMHHPOBAHHOTO B3aHMOACHCTBHS;

pa3BHBaTh KPEaTHBHOE MBIIUICHHE IIPU PELICHUH XM3HEHHBIX IIPOOIEM.

2) 6a3o0Bble HCCJIeA0BaTeIbCKHE IeCTBHUSI:

BIaJe€Th HaBBIKAMU y4YEeOHO-HCCIIENOBATENbCKONH M MPOEKTHON AEATENbHOCTH, HABBIKAMH pPa3peIleHus] MpoOiem,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY ITOUCKY METO/IOB PEIICHUS IPAKTHIECKHUX 331a4, IPIMEHCHUIO Pa3IHIHBIX
METOJIOB [TO3HAHUS,;

UCTIONB30BATh PA3IMUYHBIE BUIBI JEATEIBHOCTH 110 MOTYYEHUIO HOBOTO 3HAHHS, €0 MHTEPIPETAINH, TPEoOpa30BaHUIO U
NPUMEHEHHIO B y4eOHBIX CHTYaIHsAX, B TOM YHCIIE IIPH CO3AaHUHU yUEOHBIX U COLHANBHBIX TPOCKTOB;

(hopMHpOBATH HAYYHBIH THIT MBIIIJICHHS, BIaJeTh HAyYHOH TEPMUHOJIOTHEH, KIIOUEBBIMH OHATHIMH U METOJAMU;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON IEITEIbHOCTH M )KU3HEHHBIX CUTYaIHsAX;

BBIIBIISITh IIPHIMHHO-CIICICTBEHHBIE CBSI3M M aKTyalM3UpPOBATh 3ajady, BBIIBHTATh THIOTE3y €€ PEIIeHUs, HaXOJUTh
apryMeHTHI JUISl I0Ka3aTeIbCTBA CBOUX YTBEPKCHUH, 3a1aBaTh MapaMeTPsl X KPUTEPUH PEIICHYIS,

aQHANIM3UPOBATh IIOJNyYEHHbIE B XOAE PpEIICHUs 3aJauyd pe3yNbTaThl, KPUTHYECKH OLIEHHWBATh HMX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JTaBaTh OI[EHKY HOBBIM CHTYalUsIM, OIIEHUBATh IPHOOPETEHHBII OIIBIT;

OCYIIECTBIIATH IeJICHANPABICHHBII MOMCK IIEPEHOCa CPEJICTB U CIIOCOO0B AeHCTBHS B MPO(ECCHOHANBHYIO Cpeny;

YMETb IIEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO M MPAKTUUECKYIO 00JIACTH )KU3HEAEATENbHOCTH;

YMETb HHTETPHPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX o0sacTel;

BBIZIBUTATh HOBBIC HIEH, PEUIaraTh OPUTHHAIBHBIE ITOJXOABI U PEIIeHNs, CTaBUTh MPOOJIEMEI U 3a/1auH, JTOITyCKarOIIe
AJIbTCPHATUBHBIC PCILICHUS.

3) padora ¢ undopmanmueii:

OpPHEHTHPOBATHECS B PA3MMUYHBIX HCTOYHHMKAX HH(MOpPMAmuu (TeKcTe ydeOHOro mMocoOms, HaydHO-TIOMYISIPHON
JUTepatype, OHMOJOTMYECKUX CIIOBapsSX M CHPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax NaHHbIX, B MHTepHeTe), aHaIM3MpPOBAThH
MHGPOPMALIMIO PA3IMYHBIX BUIOB U (OPM Ipe/CTaBICHHUS, KDUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTb M HENIPOTHBOPEUHBOCTD;

(hopMyIHpOBaTH 3ampOCHl M HPHMEHATH PA3INYHBIE METOABI NPH TOWCKEe W OTOOpe OHOIOrMYecKoid HH(pOpMAanuw,
HE0OXOIMMOH JUIS BEIITOJTHEHUS y4eOHBIX 3a1a4;

an/I06peTaT1> OIIBIT HCIIOJIB30BAaHUA I/IH(bOpMaL[I/IOHHO—KOMMyHl/IKaTI/IBHbIX TeXHOHOFMﬁ, COBEPUICHCTBOBATL KYJIbTYpPY
aKTHBHOTO MCIOIb30BaHMs PA3TMIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIFHO BBIOMPATh ONTHMAIBHYIO (OpMY IpPEACTABICHUS OMOJIOTHYECKOW HMH(OpMaruu (CXeMbl, TpaduKH,
JIMarpaMMmbl, TaOJIMIbI, PUCYHKHU H JIpYroe);

UCTIONB30BaTh HAYYHBIH SI3BIK B KauecTBE CpPEACTBAa MHpH paboTe ¢ Ouonormueckoi uHpOpManued: HPUMEHATHh
XUMHUYECKUe, (PU3MUecKue ¥ MaTeMaTHYecKue 3HAKM U CHMBOJBI, (GopMyisl, abOpeBHaTypy, HOMCHKIATYPY, UCIIOIb30BaTh U
peoOpa3oBHIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIAZICTh HaBBIKAMU pacCliO3HaBaHUA U 3allIUTHI I/IH(I)OpMaLIl/Il/I, PIH(l)OpMaLIHOHHOI‘;I 0€30MacHOCTH THYHOCTH.

OBjaieHHe YHUBEPCATbLHBIMH KOMMYHHKATUBHBIMH JeificTBUSIMU:

1) obuienue:

OCYIIECTBJIATH KOMMYHHKAIIUHM BO BCeX cdepax KU3HM, aKTHBHO y4aCTBOBAThH B JUAJIOTe WJIM JUCKYCCHHU IO CYLIECTBY
o0cysknaeMoit TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBAaTh CY>KAEHHS OTHOCHTENBHO BBINMOTHEHHMS NpEAIaraeMon 3aiaud,
YYUTHIBATh HHTEPECHI U COTTIACOBAHHOCTH MO3UIUH APYTUX YIYACTHUKOB AMAJIOTa WU JUCKYCCHH);

pacro3HaBaTb HeBepOalbHBIE CpEACTBAa OOLIEHWS, IIOHMMAaTh 3HAUCHHE COLHMAIBHBIX 3HAKOB, MPEIIOCHUIOK
BO3HMKHOBEHHMS KOH(QIMKTHBIX CUTYaLlMH, yMETh CMAr4aTh KOH(IUKTHI U BECTH NEPErOBOPHI;

BJIAAETh PA3UYHBIMU crocobamMy OOIIEHMS W B3aUMOJCHCTBHUS, MOHMMATh HAMEPEHUS APYTUX IIOJACH, MpOSBIATH
YBaXHUTEIHHOE OTHOIICHHE K COOECEAHHUKY U B KOPPEKTHOH (hopMe (GopMyIHpoOBaTh CBOM BO3PAXKEHUS;



Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMeCTHAas 1eITeIbHOCTb:

MOHMMATh W HCIONB30BaTh NPEHUMYIIECTBA KOMAHIHOW M WHIMBHAYaTbHOH pabOTHI IPU PEIICHUH OHOIIOTMYECcKOit
po0OIeMbl, 000CHOBBIBaTh HEOOXOUMOCTB IIPUMEHEHNS TPYIIIOBEIX ()OPM B3anMOJCHCTBHS ITPU pelieHun yaeOHO 3a1aum;

BBIOMpATh TEMAaTHKy M METOAbI COBMECTHBIX AEHCTBUH C yu€ToM 001X MHTEPECOB U BO3MOYKHOCTEH KaKJOTO 4iIeHa
KOJUICKTUBA;

NPUHAMATH IEJIM COBMECTHOH JeSTeIbHOCTH, OPTaHW30BHIBATh M KOOPAWHHPOBATH NEHCTBUS MO €€ JOCTHKEHHIO:
COCTaBJIAITh IUIaH JIEUCTBUI, pacipesiessITh POIU ¢ YIETOM MHEHHUIT y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOW paboThI;

OLICHWBATh KAa4EeCTBO CBOETO BKJIAJa M KAXKAOTO YYacTHMKA KOMaHIBI B OOIIMH pe3ynbTaT MO pa3pabOTaHHBIM
KPHUTEPHSIM;

HpeuIaraTb HOBbIE IPOEKTHI, OLIEHUBATh HIEH C ITO3HUIIH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOH 3HAYNMOCTH;

OCYLIECTBIATh TO3UTHBHOE CTPATETHYECKOE IMOBEJSHUE B PA3IMYHBIX CHUTYallUsX, MPOSBIATE TBOPUECTBO U
BOOOpakeHHE, OBITh MHULIUATHBHBIM.

OBiaseHne YHUBEPCATLHBIMH PeryJISITHBHBIMH JefiCTBUSIMU:

1) camoopranuzanus:

HCTIONB30BATh OMOTOTUUECKUE 3HAHUS AJIS BBIIBICHUS MPOOJIEM M MX PEIICHHS B KU3HEHHBIX U yIeOHBIX CUTYaIHAX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHMH IIeNIeBbIe M CMBICIIOBEIE YCTAHOBKH B CBOMX AEHCTBHSX M MOCTYINKAaX IO
OTHOILECHUIO K )KUBOI IPHPOE, CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIPHO OCYILIECTBIIATh MO3HABATENBHYIO JESITENBHOCTb, BBIBIATH NMPOONEMbI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/ja4l B 00pa30BaTENbHOM AEATENEHOCTH 1 KH3HEHHBIX CHTYalsIX;

CaMOCTOSITEJIFHO COCTaBILATh IUIAH PENICHUs MPOOJIEMBI ¢ Y9ETOM HMEIOIIUXCS PECYypPCOB, COOCTBEHHBIX BOZMOXKHOCTEH
¥ NIPEIIOYTCHHUI;

JIaBaTh OIL[CHKY HOBBIM CHTYaIIUsIM;

pacIIUpsTh paMKU y4eOHOTOo IIpeIMeTa Ha OCHOBE JIMYHBIX IPEIIIOYTECHHH;

JieNIaTh OCO3HAHHBII BBIOOP, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIEHUBAThH IPHOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (DOPMUPOBAHMIO ¥ TIPOSIBICHHIO IIMPOKOH SpyIUIUHM B pa3HBIX OONACTAX 3HAHUH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeIbHBII U KyJIbTypPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLCHKY HOBBIM CHTYaIHsM, BHOCHTh KOPPEKTHBBI B AEATENbHOCTh, OLCHUBATH COOTBETCTBHE PE3yIbTATOB
LETISIM;

BJIaJIeTh HaBBIKAMH [TO3HABATEIBHON pe(IeKCHH KaK OCO3HAHHUS COBEPLIAEMBIX IEHCTBUI M MBICIUTEIBHBIX MPOLECCOB,
UX PE3yNbTaTOB ¥ OCHOBAHMH, HCIONB30BaTh TPHEMBI peIeKCHH JJIsl OLIEHKU CUTYAIHH, BEIOOpA BEPHOTO PEIICHNS;

YMETb OL[EHUBATH PUCKH ¥ CBOCBPEMEHHO IPUHIMATh PEIICHHS 110 UX CHIDKCHUIO;

NPUHAMATh MOTHBBI M apTyMEHTHI IPYTHX IPH aHATN3€ Pe3yJIbTaTOB JesITEIbHOCTH;

3) npuHsTHE CedS M APYTUX:

MPUHAMATH Ce0s, IOHUMAasi CBOU HEIOCTATKH M JOCTOMHCTBA;

MPUHAMATH MOTHBBI M apTyMEHTHI IPYTHX IPH aHAIN3€ Pe3yIbTaToB JesTEIbHOCTH;

NPU3HABATh CBOE IIPABO U MPABO APYIHX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTH MMOHUMATh MUP C MO3UIUH APYTOro YeI0BEKa.

HNPEJMETHBIE PE3YJIBTATbBI

Ipenmernble pe3ynbTaTtel ocBoeHHs mporpamMmel COO 1o Omomornn Ha 6a30BOM ypOBHE BKIIOUAIOT CIEIM(HUIECKUE
Ui ydeOHoro mpexmera «buonornsi» HaydHble 3HaHMS, YMEHHS M CHOCOOBI JCHCTBHH IO OCBOGHMIO, MHTEPHPETALMU U
npeoOpa3oBaHUIO 3HAHUH, BUJIbI ACSATEIBHOCTH I10 MOJTYYCHHIO HOBOTO 3HaHUA M MPUMCHEHHUIO 3HAHUH B Pa3iIMYHBIX y4EOHBIX
CHTYallHsX, a TAaKKe B PEalbHBIX JKM3HEHHBIX CHUTYAlMsX, CBS3aHHBIX ¢ Ouomorueil. B mporpaMme mpeaMeTHbIE Pe3yibTaThl
MPEJICTABJICHBI TI0 Fo/1aM 00ydeHUSI.

[IpenmerHble pe3ynbTaThl 0OCBOGHHs yueOHoro npenmera «buonorus» ¢ 10 knacce n0HKHBI OTpaXKaThb:

cOPMUPOBAHHOCTh 3HAHWH O MeCTe M pPONM OWOJIOTMM B CHCTEME HAyYHOIO 3HAHUS ECTECTBEHHBIX HAyK, B
(hOpMHPOBAaHNY COBPEMEHHOI €CTeCTBEHHO-HAyYHOH KapTHHBI MHpa M HAaydHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHHCKHX H
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHM, (QYHKIIMOHAIBHOH T'PaMOTHOCTH YENIOBEKa JJIS PEIICHUS KHU3HEHHBIX
3a/1ay;

YMEHHE PacKpbIBaTh COJCPKaHUE OMOIOTHYESCKUX TEPMUHOB H TIOHSITHI: KU3Hb, KJICTKA, OPraHU3M, MeTabonu3M (0OMeH
BEIIECTB M NpEBpalieHHe OJHEPruH), TroMeocra3 (caMoperyisnus), YypOBHEBas OpraHU3als JKMBBIX  CHCTEM,
CaMOBOCIPOU3BeIeHUE (PETIPOIYKIIHS), HACIEACTBEHHOCTh, N3MEHUYUBOCTh, POCT U Pa3BHUTHE;

YMEHHE H3/arath OWOJIOTMYECKHE TEeOpUH (KJIETOYHAs, XPOMOCOMHAas, MYTAlMOHHAas, ILEHTpajibHas JOrMa
MoOJIeKyJIapHOH Omonorun), 3akonsl (I. Menpens, T. Moprana, H. 1. BaBnunoBa) u ydenus (0 LEeHTpax MHOrooOpazus u
MPOUCXOXKICHHS KYIbTYpHBIX pactenuid H. 1. BaBuiosa), onpenensaTb TpaHHIb HX TIPEMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIaJeTh METOJaMH HAay4HOTO IO3HaHHsA B OMOJOTMU: HAaOJIOJCHHE U ONMCAHUE JKMBBIX CHCTEM, HPOLECCOB U
SIBJICHUH, OpPraHU3alyisi M IPOBEACHHUE OUOJIOTMYECKOr0 HKCHEPUMCHTA, BBIIBH)KCHHE THIIOTE3bI, BBISBICHHE 3aBHCHMOCTH



MEX/ly MCCIEIyeMBIMH BEINYUHAMH, OOBSICHEHUE IOIYYEHHBIX PE3yJIbTaTOB, MCIOJIB30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH U
3aKOHOB, YMEHHUE JIeTaTh BBIBOIbI HA OCHOBAHHH TTOIYYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIACNATH CYIIECTBEHHBIC IPU3HAKM BHPYCOB, KICTOK IPOKAPHOT U JYKAPHOT, OMHOKIETOYHBIX U
MHOTOKJICTOUHBIX OPraHM3MOB, OCOOGHHOCTH IIPOLIECCOB: OOMEHA BEIECTB U NPEBPAILCHHUs YHEPTHU B KIIETKE, (HOTOCHHTE3a,
ITACTHYECKOTO M SHEPreTHYeCKoro oOMeHa, XeMOCHHTE3a, MUT03a, Mei{03a, OIUIOA0TBOPEHHS, PA3MHOXKEHHUS, MHIUBUYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOTEHE3);

YMEHHE INPUMEHSTH IIOJyYCHHBIC 3HAHUS JUISI OOBSCHEHHs OHOJIOTMYECKHX IPOLECCOB W SIBICHUH, JUI IIPHHSTHUS
NPAKTHYECKUX pEUICHW B IOBCEJHEBHON MM3HM C LEIbI0 obecreueHus OE30MacHOCTH CBOETO 3/0POBbS M 310POBbS
OKpYKAaIOIUX JIIOJEeH, COOMIOAEHHS HOPM TPaMOTHOTO TIOBEACHMS B OKpYXKAaOMmeH NpUpOJHOH cpene, NOHMMaHHUE
HEOOXOJUMOCTH  HCIIONB30BAHUS  JOCTIDKGHHH COBPEMEHHOW OHONOTMM ¥ OMOTEXHONOTHH AN panuMOHAIBHOTO
HPHPOJIONIOIb30BaHNUS;

YMEHHE pellaTh »3JIEMEHTapHble T'€HeTHYECKHE 3aJayd Ha MOHO- M AMTMOPHIHOE CKpeLIMBaHHE, CLEIUICHHOE
HACJIeZI0BaHNE, COCTABIIATH CXEMBI MOHOTHOPHIHOTO CKPEIIUBAHUS AT PEACKa3aHNsI HACTICIOBAHNUS IPH3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJNHATH JIAOOpPAaTOpHBIE M IpaKTHYecKWe padoThl, coOiomaTh MpaBWiIa Ipu padore ¢ ydeOHBIM U
11a00paTOPHBIM 000PYAOBaHHEM;

yMEHHE KPHUTHUYECKH OIIEHMBAaTh M HHTEPIPETHPOBATH MH(POPMAIHIO OMOIOTHYECKOTO COACPIKAHUS, BKIIIOYAIOLIYIO
NICEBAOHAYYHBIC 3HAHUS M3 PA3INYHBIX HCTOYHHUKOB (CPEICTBA MAacCOBOH HH(OPMAINH, HAYYHO-TIONMYJISPHBIE MaTepHabl),
3THUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEA0BAaHUH B OMOJIOTUH, MEUIIMHE, OUOTEXHOJIOTHY;

YMEHHE CO03[aBaTh COOCTBEHHBbIC MUCHMEHHBIC M YCTHBIE COOOIICHUs, 0000Ias OHOIOTHYECKYl0 HH(POPMALUIO U3
HECKOJIBKHX MCTOYHHIKOB, TPAMOTHO HCHOJIB30BaTh IOHATHIHBIN armapaT OHOIOTHH.

ITpenmeTHbIE pe3yIbTaThl OCBOGHHs yueOHoro npenmera «buonorus» ¢ 11 knacce nOIHKHBI OTPaXKaTh:

cOPMUPOBAHHOCTh 3HAHWH O MeECTe M POIM OUOJIIOTMM B CHCTEME HAyYHOrO 3HAHUS ECTECTBEHHBIX HAyK, B
(OpMHPOBAaHUN COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHHCKHX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (YHKIIMOHAIBHOM T'PaMOTHOCTH YENIOBEKa AN PEIICHUS KU3HEHHBIX
3aj1ay;

YMEHHE PacKpbIBATH COJCPKAHUE OUOJIOTMYECKHX TEPMHMHOB W HOHATHIL: BHZ, NMOMYJSALHSA, IeHO(OH, 3BOJIOLHS,
JBIDKYIIHE CHIBI ((haKTOPHI) 3BOJIONUH, IPHCIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHUE, AKOJIOTMYECKHE (AKTOPEL,
9KOCUCTEMA, POAYLEHThI, KOHCYMEHTBI, PEIYLICHTBI, LICNH IUTaHuUs, YKOJIOTHYeCKas MHpaMuia, OuoreoneHos, buocdepa;

YMEHHE M3Jarath OMOJOrHYeckue Teopuu (3BoiroluoHHas Teopus Y. JlapBuHA, CHHTeTHHYECKas TEOPHUs 3BOJIOLMH),
3aKOHBI M 3aKOHOMEPHOCTH (3aponsimieBoro cxoactsa K. M. bapa, uepenoBanus riaBHBIX HANPaBICHUH U MyTeH SBOIIONUA A.
H. CeepuoBa, yuenus o 6uochepe B. 1. Bepraackoro), onpenesnsTs rpaHAIBI UX IPAMEHIMOCTH K JKHBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJAMH HAay4YHOTO II03HaHUA B OMOJOrMM: HAOJIOJEHHE U ONUCAHUE JKUBBIX CHCTEM, MPOLECCOB U
SIBTIGHUH, OpraHM3alMs U TPOBEICHHE OMOJIOTMYECKOr0 SKCHEPHMEHTA, BBIABIKCHHE THIIOTE3BI, BBIIBICHHE 3aBUCHMOCTHU
MEXIy MCCIEIyEMBIMH BEINYHHAMH, OOBSICHEHUE IOIYYEHHBIX PE3yJIbTaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH U
3aKOHOB, YMEHHE JIeJIaTh BEIBOJIBI HA OCHOBaHUH HOJIyYeHHBIX Pe3yJIbTaToB;

yYMEHHE BBIICNATh CYLIECTBEHHbIE MPU3HAKU CTPOECHUsS] OMONIOrMYECKHX OOBEKTOB: BHIOB, MOIMYJIALMHA, MPOAYLIEHTOB,
KOHCYMEHTOB, pEIYyLCHTOB, OHMOTE€OLEHO30B M 3KOCHCTEM, OCOOCHHOCTH TIPOIECCOB: HACIIEACTBEHHONH W3MEHUYNBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMS, MPHCIOCOOIEHHOCTH OpPraHU3MOB, IEHCTBUS DKOJIOTHYECKHX (HaKTOPOB Ha
OpraHu3Mbl, [EPEHOCa BELIECTB M MOTOKA JHEPTMHM B SKOCHCTEMaX, AHTPONOIEHHBIX W3MEHEHHUH B JKOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB 1 OMOT€OXMMHYECKIX LUKIIOB B OHOChepe;

yYMEHHE TIPUMEHSTH IIOJMyYeHHBIC 3HAHUS I OOBSCHEHHs OHOJIOTHMYECKHX IpPOLECCOB W SIBICHUH, U TIPHHSTHUS
NPAKTUYECKUX pEUICHHWH B IIOBCEJHEBHON MM3HM C LEIbI0 obecreueHus OE30IMacCHOCTH CBOErO 30POBbS U 310POBbS
OKpYXKaIOIUX JIIOJeH, COONIOAEHHS HOPM TPaMOTHOTO TIOBEAEHMS B OKpYy’Kalolled MNpupogHON cpeje, MOHHMaHUE
HEOOXOMMOCTH HCIIOJIb30BaHMUS JOCTIDKEHUH COBPEMEHHON OHOIOTUY IS PaI[HOHAIBHOTO IPHPOI0NOIF30BAHNS;

YMEHHE pelaTh DJIEMEHTapHbIe OHOJIOTMYECKHE 3aJadd, COCTABIIITh CXEMBI IIEPEeHOCA BEIIECTB W OJHEPruH B
3KOocHCTeMax (LIeNH MUTaHUs);

YMEHHE BBINIOJHATH JTa0OpAaTOpPHbIE M TPAKTUYEeCKHEe padOTHI, coOIromaTh mpaBWia NpH padoTe ¢ y4eOHBIM H
71a00paTOPHEIM 000PYHOBaHHEM;

YMEHHE KPUTHYECKH OLICHHBaTb M HMHTEPIPETUPOBATh MH(POPMALUIO OUOJIOrMYECKOTrO COJEPHKAHMS, BKIFOYAIOLLYIO
TICEBAOHAYYHBIE 3HAHUS M3 PA3lIMYHBIX HCTOYHUKOB (CPEICTBA MAcCOBOH HH(MOPMAIMH, HAYYHO-TIOMYJISAPHBIE MaTepHabl),
paccMaTpuBaTh IJIOOATBHBIC HKOJIOTHYIECKHE MPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3HIIHIO;

YMEHHE CO037aBaTh COOCTBEHHBIC IIMCBMEHHBIC M YCTHbIE COOOLICHHUs, 0000mas OHOIOrMYEeCKyr0 MH(POpPMaLUio M3
HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh MOHATHIHHBIN aIrmapaT OMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB
I DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB U TeM Kontp P (muppoBbIe)
n/n MpPorpamMmbl Bcero |oJibHBIE aKp o0pa3oBaTebHble
padoThI aboT | pecypent
bl
but6nuoreka [TOK
1 bronorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 e 1 Bbubnunoreka [TOK
HNBBIC CUCTEMBI U UX OpPraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMHYECKUI COCTaB U CTPOCHHUE g 1 Bubmuorexa [IOK
KJIIETKA https://m.edsoo.ru/7f41¢292
bubanoreka [JOK
4 KusHENIeATENLHOCTE KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHoxxenue u HWHIWBUIYAJIbHOC 5 1 Bubmmoreka IIOK
pa3BHUTHE OPTAHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH M N3MEHUYNBOCThH g 15 bubmoreka LIOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 Bu6nuoreka [JOK
OMOTEXHOIOTUH https://m.edsoo.ru/7f41¢292
8 P 1 bubauoreka [JOK
C3CPBHOC BPCMi https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I1O 34 3 4
ITPOIT'PAMME




11 KITACC

HaumeHnoBaHue KoaundecTBO 9acoB DJIEKTPOHHbIE
Ne (uugposbIe)
pa3esioB U TeEM Konrp. IIpakTn
n/n Bceero o0pasoBaTe/ibHbIE
nporpaMMel padoTsI padoThI pecypeni
| OBOJIIOIMOHHAS 9 1 Bu6moreka [IOK
onoorus https://m.edsoo.ru/7f41cc74
BosankHoBeHue u
) 9 05 bubaunorexa [JOK
PA3BUTHC HKUSHH Ha ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opranusmsl 1 5 | Bu6nunorexa LIOK
OKpYy’Karolasi cpena https://m.edsoo.ru/7f41cc74
CooOmrecTBa u
4 9 Bbubmoreka [TOK
JkoJorHHecKue https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bubnnorexa [JOK
> Pesepsroce Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO 34 3 25
YACOB I10 ITPOTPAMME '




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kos1-Bo yacoB Jonmoanut
Ne MaTa eJIbHast
Tema ypoka Bcer
n/n Ipak. M3y4YeHus uHdopman
0 padoThI us
MeTop1 TO3HAHUS KUBOW TPUPOBL. Y POBHH OpTaHU3AINN
1 xuBoH mpuposl. [Ipaktnueckas padora Ne 1 | 0.5 P3LLI, edsoo
«crnonp30BaHuE Pa3IUYHBIX METOJIOB MIPU U3YUECHUU 06.09.2024
OHMOJIOTMYECKUX 00BEKTOBY
2 XUMHUUYECKHI COCTaB KJIETKU. Boga U MUHEpanbHBIE COU 1 13.09.2024 P3LL, edsoo
3 benku. CoctaB u cTpoeHHE OCIIKOB 1 b0.09.2024 P3LLU, edsoo
depMeHTH — OHOJIOTUYECKHE KaTaIN3aTOPHI.
4 JIaboparopHas pabota Ne 1 «/3y4yeHue kaTauTHUECKON 1 0.5 P3LL, edsoo
aKTHUBHOCTH (hepMEHTOB (Ha IPUMEPEe aMUIa3bl WA 27.09.2024
KaTaJasbl)»
5 VYraesonasl. JInnuasl 1 04.10.2024 P3LL, edsoo
6 Hyxneunossie kucnotel. ATD 1 11.10.2024 P3LL, edsoo
7 WcTopus u MeToas! n3ydeHus knetku. Knetounas teopust 1 18.10.2024 P3LU, edsoo
K 1
8 JIETKa KakK ILeJIOCTHAas >KHBasi cCUcTeMa b5.10.2024 P3LL, edsoo
CrtpoeHre dyKapuOTHYECKOH KiIeTKH. JlabopaTopHas
0 02« i
9 pabota Ne 2 «M3y4yenue CTpOCiII/Iﬂ KJIETOK PacTeHUH, | 0.5 P3LL, edsoo
KHBOTHBIX, TPUOOB B OAKTEPUH 1101 MUKPOCKOIIOM Ha 08.11.2024
TOTOBBIX MUKpOTIpENapaTax u uX OMHUCAHHE»
10 Mertabonu3mM. DHepreTuyeckuii 0OMeH 1 15.11.2024 P3LL, edsoo
11 dorocuHTe3. XEMOCHHTES 1 b2 11.2024 P3LL, edsoo
12 buocunTes 6enka. TpaHCKPUTIIIAS U TPAHCIISAIINS 1 ho.11.2004 P3LU, edsoo
13 O0001eHNe U TIOBTOPEHUE 1 06.12.2004 P3LL, edsoo
14 K 1
OHTpPOJIbHAs padoTa 13.12.2004 P3LL, edsoo
15 Mertoapl 1 TOCTHXKEHUSI CENIEKLIMHA PACTEHUH U )KUBOTHBIX 1 b0.12.2024 P3LL, edsoo




JKuszHeHHBIM UK KIeTKU. [enenue kieTkn. MuTos.
JlaGopatopHas pabota Ne 3 «Haboenue Mutosa B

16 0.5 P3LL, ed
KJIETKaX KOHYIMKA KOPEIIKa JTyKa Ha TOTOBBIX 27.12.2024 easoo
MUKpOTIpenapaTax»

1 H — PaLLU

7 eKJIeTOYHbIE (POPMBI JKU3HH — BHUPYCHI 17.01.2025 3L, edsoo

18 o P3LU, ed

OpMBI pa3MHOKEHUS OPTaHU3MOB h4.01.2025 , edsoo
19 Meii P3LL, ed
eros 31.01.2025 r 86800
O6pa3zoBaHue U pa3BUTHE MOJIOBBIX KIETOK.

20 OmnomorBopenue. JlaboparopHas pabora Ne 4 «M3yuenne 0.5 07 02,2025 P3LL, edsoo
CTPOCHHUS TOJIOBBIX KIIETOK Ha TOTOBBIX MUKPOITpErapaTax» o

21 u P3LU

HIMBUIYAILHOE Pa3BUTHE OPTraHU3MOB 14.02.2025 3L, edsoo

22 r — P3LU, ed

EHEeTHKa — HayKa O HacJIeJCTBEHHOCTH U H3MEHYNBOCTH b 1.02.2025 edsoo
3aKOHOMEPHOCTH HacIIeTOBAaHUS MPU3HAKOB.

23 P3LL, ed
MoHOTHOPHUTHOE CKPEIUBAHUE 28.02.2025 edsoo

24 JAuruOpuaHoe ckperBanue. 3aKOH He3aBUCHMOTO P3LL, edsoo
HacJIeI0BaHUS ITPU3HAKOB 07.03.2025
CuernieHHOE HaclieoBaHUe MpU3HAKOB. JlabopaTopHast

25 pabota Ne 5 «M3ydyenne pe3yabTaTOB MOHOTHOPUIHOTO H 0.5 P3LL, edsoo
JUTHOPHIHOTO CKPEIIUBAHUS Y APO30QHIBI Ha TOTOBBIX 14.03.2025
MHUKpOTIperapaTax»

I'enetuka nona. HaciienoBanue npru3HakoB, CLEIUIEHHBIX €

26 P3LL, ed
nosom 21.03.2025 86500
WsmenunBocTs. HenacnencTBeHHAs N3MEHYHBOCTD.

7 JlabopatopHas pabota Ne 6. M3yueHre MoaupuKkanoOHHON 0.5 P3LLI, edsoo
M3MEHYHUBOCTHU, IOCTPOCHHUE BAPUALITMOHHOTO psifa U 28.03.2025
BAPUALIUOHHOW KPUBOW»

HacnenctBennas msmeHunBocth. JlaboparopHast pabota Ne
28 7. «A 7 0.5 P3LL, ed
«AHaJIN3 MyTaIyii y Tpo30(HIbl Ha TOTOBBIX 04.04.2025 , edsoo
MUKpOITIpernapaTax»
2 r PaLLU
9 EHETHKA YeJIOBeKa 11.04.2025 3L, edsoo

30 C P3LU, ed

eJICKITUS KaK HayKa U Mpolece 18.04.2025 , edsoo

31 b P3LL, ed

MOTEXHOJIOTHSI KaK OTPacib MPOU3BOJICTBA 02.05.2025 , edsoo

0 PeseprHbIii ypok. O000IIEHUE 110 TEME P3LL, edsoo
«HacnencTBeHHOCTh M N3MEHYHBOCTH OPTaHU3MOBY 16.05.2025

33 KouTtpoannasi padora P3LL, edsoo




23.05.2025

34 Pe3epBHBIii ypox

P3LL, edsoo

OBLIEE KOJIMYECTBO YACOB I10O [TPOTPAMME

34




11 KITACC

KoJi-Bo yacoB JonoaHuT
Ne Tema ypoka B JlaTa eJbHas
n/n yp cer | Hpak. | pvuenus | undopmanu
(1] padoThI
i
1 OBomonus U METO/Ibl €€ H3YeHHs. UcTopus 1 P3LL, edsoo
MIPEJICTaBJICHUI O Pa3BUTHH KU3HU Ha 3eMIIE. 04.09.2024
2 JlokazaTeabCcTBa SBOIOLIMHI 1 11.09.2024 P3LL, edsoo
3 MukposBoinonuda. Bua. Kputepuu Buna 1 18.09.2024 P3LU, edsoo
[Momynsus Kak seMeHTapHas €AUHUIA BUAA U SBOJIIOLHH.
4 Jlabopatopnas padora Ne 1 «CpaBHEHHE BUIOB TI0 1 0.5 25.09.2024 P3LL, edsoo
MOP(OJIOTHIECKOMY KPUTECPHIO» O
5 JBmKymme cuibl (3IeMeHTapHbIEe (PaKTOPHI) 3BOIOLUH 1 02.10.2024 P3LU, edsoo
6 EctectBennsIif 0TOOp ¥ ero (opMBI 1 09.102024 | P2, edsoo
Pe3ynpTaThl 3BOMIONKHU: IPHCIIOCOOTEHHOCTh OPraHU3MOB U
7 BunooOpa3oBanue. JlaboparopHas p?:60Ta Ne 2 «Onucanme 1 0.5 PSLL, edsoo
MPUCTIOCOOICHHOCTH OpPTraHu3Ma M €€ OTHOCHTEIILHOT'O 16.10.2024
XapakTepa»
] Hampasnenus u mytu makposBostonuu. HeodpatumocTsb 1 P3LL, edso0o
3BOJIKOIUU 23.10.2024
9 [Ipoucxoxnenue xKU3HU Ha 3emiie 1 06.11.2024 P3LL, edsoo
10 I'eoxpononorus. Pazpurtue xn3Hu Ha 3emiie 1o 3paM U 1 P3LL, edsoo
nepuoaam 13.11.2024
OCHOBHBI€ 3TaMnbl 3BOJIOINH PACTUTENBHOTO U AKHUBOTHOTO
11 mupa. [Ipakruueckas padora Ne 1 «3yueHne nckomaeMbix 1 0.5 2011.2024 P3LW, edsoo
OCTaTKOB PAaCTeHHH U JKHBOTHBIX B KOJIIEKITUSIX) o
12 CoBpeMeHHas CHCTEMa OPTaHIMIECKOT0 MHAPa 1 27 11.2024 P3LL, edsoo
13 O00011IeHNE ¥ TTOBTOPECHUE U3YUYCHHOTO 1 04.12.2024 P3LL, edsoo
14 KonTposbnas pabora 1 11122004 | P2W, edsoo
15 DBoONHS YelloBeKa (aHTPOTIOTeHE3) 1 18.12.2024 P3LU, edsoo
16 JBrxymye cuitbl (paKkTophl) aHTPOTIOTeHE3a 1 25122024 P3LL, edsoo
17 OCHOBHBIE CTaJIUN DBOJIIOINH YEJIOBEKA 1 15.01.2025 P3LL, edsoo
18 UYenoBeueckue pacsl U MPUPOAHBIE ajalTallly YEIOBEKa 1 22.01.2025 P3LU, edsoo
O600mmenue no Teme «Bo3HUKHOBEHHE U Pa3BUTUE KUZHH
P | sasewner ! 29.01.2025 | AW edsoo
20 Okomnorus kak Hayka. Cpeabl 0OUTaHUS U HKOJIOTHYECKHE 1 P3LL, edsoo
(hakTopsI 05.02.2025
21 Abuorndeckue gaxropsl. JlabopaTopnas padora Ne 3. 1 0.5 P3LL, edsoo




«Mopdonornueckre 0COOCHHOCTH PACTEHUH M3 Pa3HBIX

MecT obutanusy. Jlabopatopuas padora Ne 4. «Biustane 12.02.2025
CBETa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay
22 Bruotnueckue dakrops 1 19022025 | PPW, edsoo
DKOJIOTHYECKUE XaPAKTEPUCTUKH MOy JIISIIHH.
23 [Ipaktuueckas padora Ne 2 «Iloacuér mnoTHoctn 1 0.5 26.02.2025 P3LL, edsoo
HNONYJISAIMIA PA3HBIX BUIOB PACTCHUI o
24 Coo01ecTBa OpraHu3MOB — OHOIICHO3 1 05.03.2025 P3LLU, edsoo
25 OKOJIOTHYECKUE CUCTEMBI (3KOCHUCTEMBI) 1 12032025 | P2, edsoo
OCHOBHBI€ ITOKA3aTeNN IKOCUCTEMBI. DKOJIOTUIECKHE
26 N 1 P3LL, edsoo
nupamuasl. CBoricTBa skocucteM. CyKieccust 19.03.2025
27 [IpuponHsie s5KOCHCTEMBI 1 02042025 | PAW, edsoo
28 AHTpPOINOT€HHbIE YKOCUCTEMBI 1 09.04.2025 P3L, edsoo
29 buocdepa — rmodanpHas skocucTeMa 3eMITH 1 16.04.2025 P3LL, edsoo
30 3aKOHOMEPHOCTH CYIIECTBOBaHMS 6uocheps 1 23.04.2025 P3LL, edsoo
31 UYenoseuecTBO B Ouochepe 3emiau 1 30.04.2025 P3LL, edsoo
O6006menue Tembl «CoolIIecTBa 1 SKOJIOTHIECKUE
32 CUCTEMBD) 1 07.05.2025 P3LL, edsoo
33 KonTpoabnas pabora 1 14052005 | PPW, edsoo
34 PesepBHBIii ypok 1 21.05.2025 P3LW, edsoo
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

* buonorus, 10 knace/ benses JI.K., Iemvmun .M., Ky3nenosa JI.H. u apyrue; nox penakuueii bensiepa
K., Iermmmma .M., AkmonepHoe o6mectBo «M3narensctBo «lIpocsereHues
* buonorwus, 11 xnacc/ bense JI.K., bopoaua [1.M., Ipmmmun I'.M. u apyrue; mox penakuueit bensepa

J.K., demvmuia .M., AkrimonepHoe o6miectBo «M3aarensctBo «IIpocserierues

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info

http://www.darwin.museum.ru

NOKYMEHT NOANUCAH SNEKTPOHHOW NOANUCHIO

MYHULIMNANBHOE BHOAXETHOE OBLLEOBPASOBATENLHOE 05.09.24 12:13 (MSK) Ceprudukar BA115692B745DB290933699750819240
YUYPEMEHME "JIMLIEA", Kypaiomoea Onecs Hukonaesxa, [iupexrop




